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1 THE LADIE 


ASTRONOMY 


AND 


CHRONOLOGY, 


FOUR PARTS: 


V TIT Z. 
I. A ſhort and eaſy Explanation of the real Nature and Cauſes of 
| the Phanomena of the Celeſtial Lights. The Occaſion of 
the Eclipſes, and Reaſon of the Tides, the Terreſtrial and 
Celeſtial Spheres, And the Machine called the 4/imilo, ex- 
plained. Beginning at Page 13. 
II. The Ptolemaic Syſtem explained; the Reaſons of Days and 
N ights ; their Increaſe, and Decreaſe ; the different- Seaſons, 
viz. Summer and Winter, Heat and Cold, the Moon's In- 
creaſe and Decreaſe; the Solar and Lunar Eclipſes ; a ; and when 
they happen: All demonſtrated by the Milo. Beginning 
- at Page 32. 
III. The Copernican Syſtem explained, and all the fore-men- 
tion'd Particulars demonſtrated, according to that Syſtem, 
by the A/imilo ; and proved, though the Sun be nearer to us 
in Winter than in Summer, that will not. Counter-change + 
the Seaſons, as many apprehend. Beginning at Page 55. —_— 
| IV. The Elements of Chronology explained, viz. Kalendars, —_— 
Cycles, and Periods, and how to find all the Particulars „% 
* nerally taken Notice of in the Almanacks :. And folved the 
moſt uſeful Problems in Navigation, and Aſtronomy ; and 
5 to find the Variation of the Magnetical Compals, 


and tie Latitude by Obſervation : and likewiſe Explained the 

Syſtem of the Planets and Comets, and demonſtrated them | 
by the 4/imilo; which performs every Thing that can be E 
done by the common artificial Globes. As well as the De- 


monſtration of both the Ptolemaic and Copernican : ; 
Begianing at Page 83. 
This Book was compoſed, and the Aſfmilo invented 
| and contrived in the Year 1734. 
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THE , 


PREFACE. 
W HER EAS the great and noble 


Ptolemaus and Copernicus, by the 
two ſeveral Syſtems which go under 
| their Names; according to their Hypotheſes 
(on Suppoſitions) have explained the Phano- 
nena (or Appearances) of: the Celeſtial Lights. 
And though the Ptolemaic, and the Co- 
pernican Syſtems, are prefered before any o- 
| ther; yet theſe two great Aſtronomers differ in 
| their Opinions, concerning the Motions of the 

Sun and Earth. 

The former ſuppoſes the Sun to move, and 
the Earth to ſtand ſtill; the latter ſuppoſes 
the Earth to move, and the Sun to ſtand ſtill. 

The Ptolemaic Syſtem is generally ap 
proved of by the Vulgar ; but the Copernican 
is now generally received as the moſt probable by 
the Aſtronomers; and as the great Sir Iſaac 

Newton recommended it above any other, it is 

| 1 fome called the Newtonion Syſtem. 

| And notwithſtanding great Numbers of 


* 
— 
e 


— 


aftronomical Books have been publiſhed, for 
the better Explanation of theſe Syſtems ; yet 
K 1 they 


The PREEACE, | 


they ſeem obſcure, and as a Myftery to. the 


Publick in general ; and are not rightly un- 
derjicod by many, except the Aſtronomers 
themselves. Though. . ſeveral f thoſe Books 
contain very good Diagrams (or Figures) for 
the petter Explanation of Aſtronomy, &c. yet 
ome ſuch Schemes require a „ . Knows 
ledge of deep Geometry an 
and indeed, it is no eaſy matter, to projet? 
Nr Bodies upon Planes, ſo as to be un- 
derſicod by young Beginnen. 
T remember, when I was a School Bey, and 
learning the Elements of Euclid; I went on 
with Pleaſure and Satisfattion, till I came to 
the eleventh and twelfth Books, which efta- 
bliſh the Principles relating to Solid Bodies, 
(not eaſily repreſented upon Paper) I could not 
get ſo clear an Idea — as I would, till 
J contrived ſuch Solid Bodies to be made of 
Mood, and cut into Sectiuns, and ſo ordered, 
as they could be taken to Pieces, and put tage- 
ther again as the Caſe required, after which 
theſe Books appeared as plain as the reſt, If 
the Mctions and Revolutions of the Sun, Earth, 
Mon, &c. were explained and demonſtrated, 
fo as the Knowledge thereof could be eafily ob- 
tained (as generally defired by almoſt all forts of 
People) that would not only be Encourage- 
ment 10 the learning of ſeveral valuable Sci- 
ences, greatly advantagious to Navigation, 
Commerce, and Trade; but of general Satisfac- 
tion to the Publick, and no doubt, great ** 
* | $ 


Trigonometry; 


. a 


The PREFACE LET 
bers of both Sexes would- take pleaſure to ſpend 
ſome of their leiſure Hours therein. . 

For holy David tells us, in the 19th Palm, 
That the Heavens declare the Glory of God, 
and the Firmament ſheweth his Handy Mork. 
And again in the 97th Pſalm, The Heavens 
declare his Righteouſneſs ; and all the People 
ſee his Glory. When wwe ' know and conſider, ' 
how ſo many great Bodies are endowed with 
Heavenly Light, both beautiful and delightful, 

| Nl their regular Motions, and determined Circu- 

; I /ations, ſettled by a divine Law, it muſt ne- | 

» i ceffarily raviſh our Minds into an Admiratiun, 

Reverente, and Love of God, the Contriver and | 

Maker of theſe, and all Things. 8 

But I have obſerved, that as the Ptolemaic 

and the Copernican Syſtems differ in the Mo- 

tions of the Sun and Earth, it occafions great 

Differences and Diſputes in the World, and 

eſpecially, amongſt thoſe who know but little of 

either of them: And by this means, not only 

the noble Science of Aſtronomy, but the whole 

Body of the Mathematicks, are by many de- H. 

ſpiſed, and little efteemed. e Bee 

For remedy whereof, and in order to recon- \ | 

cile ſuch as are unſatisfied, and for their better * 

Igſtruction, and farther Explanation of both \ 

theſe Syſtems, Sc. I have compared the ſaid 

Ptolemaic and Copernican Syſtems together 

n every reſpett, And for a clear Demonſtra- 

tion thereof, I have invented and contrived a 

Mathematical Inſtrument, or Machine, and call 

it the ASSIMILO, which repreſents the fixed 

n . Stars, 


h 
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Stars, Sun, Moon, and Barth, &c. and they? 
perform their Motions i in the ſame Order and 
regular manner, as their Originals do in the 
Heavens; and all may be moved by an Af. 
nomical Clock; but that would take a Year, to 
ſcew all the Phanomena (or Appearances,) 
therefore they are moved * Hand; ſo at = | 
time will anfiver any Queſtion required. and is 
of more general Uſe, and eaſier under flood, 
than any I ever yet heard of. 

There have been Inſtruments made, ſome 
agreeable to the Ptolemaic Hypothefrs, and 
others agreeable to the Coperni ican Hypotheſis. 
Some of which are of little uſe, in reſpett of 
the Celeſtial Lights, their Motions, &c. and 
others ſo very coſtly, that none but Perſons of 
Fortune can purchaſe them. 

But I have contrived my Inſtrument ſo, as to 
be agreeable to both Hypotheſes, and to em. 
plain the Phanomena, or Appearances, there- 
unto belonging; and ſhow their Difference, and 
yet to be afforded at a ſmall Price. If any 
Perſon be defirous to. have the Motions to move 
by Clock Work, and not by Hand, T will cauſe 
it to be done accordingly, but then the Price 
will be greater, and the Inſtrument no better. 

And in order to explain the real Nature and 
Cauſes of the Celeſtial Phanomena, &c. and 
ſeveral other things very uſeful to the Publict, 
as-well as the Explanation of the artificial f 
Machine : T bave written a Book or Treatiſe, 
and given it the Title of The Ladies Aſtrono- 
my; aich little Book I haue divided into four 
Parti As Per Index. THE 
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PARTITION the FIRST: 


8 / 8 

1 1 a ſhort, eaſy, and familiar 
way, explained the Celeſtial 
— cuba what is neceſſary in 
relation to the Sun, Planets, and Stars: 
| The natural Cauſes of Solar and Lunar 
Eclipſes; when they happen; and the form 
of the Shadows, which occaſions the Eclipſes; 
whereby I prove that the Sun is bigger than 
the Earth, and the Earth bigger than the 
Moon : And alſo explained the reaſons of 
the Tides. 

I have alſo explained the Terreſtrial and 
Celeſtial Spheres; and deſcribed all the ma- 
terial Lines and Circles, &c. to them be- 
longing; and ſhewn- have they are repre- 
ſented upon the men. | 


A 4 X PAR- 
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PARTITION the SECOND. 


HAVE alſo explained the Prolemaic 

1 Syſtem, and, by ſeveral Inſtances and 

Examples, ſhewn the Cauſe and. Reaſons of 

Day and Night, their Increaſe and Decreaſe, 

the different Seaſons, (v7z.) Summer and 

Winter, Heat and Cold; the Occaſion of 

the Moon's Increaſe and Decreaſe ; the So- 

lar and Lunar Eclipſes : And clearly de- 
monſtrate all theſe by the Inſtrament. 4 


PARTITION the Talk. 
— 


HAVE alſo explained the Copernican Sy- 
1 ſtem, and by tle ſame and ſuch like In- 
ſtances and Examples, ſhewn the Cauſes and 
Reaſons of all the fore-mentioned Particulars, 
and demonſtrated them by the Inſtrument : 
And they all come to the very fame thing ; 

_ whereby I prove, that all Motions, Revolu- 
tions and Periods, &c. may be ſufficiently 
accounted for, by either the Prolemaic or 
Copernican Syſtems, and that they both an- 
{wer the fame end. | 

And whereas, the Aſtronomical Books ſet 
forth, that the Sun is'nearer to us (in North 
Latitude) in Winter, than in Summer; which 
teems a Myſtery to thoſe that are not acquain- 
ted with Aſtronomy ; and does ſo affect the 
Minds of many, that they have no regard, 
to what the Aſtronomers ſay in any 735 ; 

ave 


The INDEX. 


J have therefore explained the Caſe, and de- 
monſtrated it by-the Inſtrument, whereby it 
appears, that whether it be, or be not fo, it 
makes no ſenſible Difference or Alteration 
in any of the fore-mentioned Particulars ; 
neither can that counter-change the Scaſons, 
as many People apprehend. 

I have alſo ſhewn the Reaſons, why the 
Ptolemaic Syſtem is by ſome rejected; and 
the Copernican Syſtem preferd; and de- 
monſtrated that by the Inſtrument. 


PARTITION the Four TH. 


N which are the moſt uſeful Elements of 

Chronology explained, and the Kalen- 
dars, Cycles, . Periods: And by ſeveral 
Examples, ſhewn how to find all the Parti- 
culars, generally taken notice of in the Al- 
manacks, and ſolved the moſt uſeful Pro- 
blems in Navigation and Aſtronomy, and 
alſo ſhewn how to find the Variation of the 
Magnetical Compaſs, and the Latitude by 
Obſervation, and likewiſe explained the Syſ- 
tem of the Planets and Comets; and 4 
monſtrated them by the Inſtrument. 

The Ass IM IL o, performs every thing 
that can be done, by the common Artificial 
Globes, as well as the great uſe, for which 
it was chiefly invented ; as is ſet forth in the 
firſt three Parts. 

_ The famous and coſtly Inſtrument, called 


the ORRERY, is very uſeful | in explaining 
the 


a 
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the Celeſtial Motions, agreeable to the Copera 


nican Syſtem, but the Copernican Syſtem is 
not eaſily underſtood, except the Ptolemaic 


Syſtem be firſt explained; therefore as the 


Aſjimilo, in an eaſy and natural Manner, ful- 
ly demonſtrates both Syſtems, as well as the 
uſe of the Globes, &c. it far exceeds an 
| Machine ever yet publiſhed. | 
N.B. Several of my Acquaintances, of both 
Sexes, by reading my Book, and comparing 
it with the Inſtrament, have attained a con- 
ſiderable Knowledge of the Motions of the 


Celeſtial Phanomena, and acquired a very 


tolerable Knowledge of the moſt uſeful Parts 
of Aſtronomy, with which they are migh- 
tily pleaſed. And a Gentleman, who is re- 
ally Maſter of the noble Sciences of Geo- 
metry and Aſtronomy, having peruſed the 
Book and Aſſimils, adviſed me to endeavour 
to obtain a Pattent for the ſaid Book and 
Inſtrument called the Amilo. | 
The King, upon a Repreſentation made 
to him of the Book and ,Afimilo, hath 
been graciouſly pleated to grant His Majeſty's 
Royal Letters Pattent, for the Term of 


I4 Years. 


CHARACTE RS explain'd. 
S the Book is divided into four Parts, 


ſhews it more fully and particularly; and the 
Reader 


the Index ſets forth, what is generally 
treated of in each Partition; but the Margin 


nn 


— 
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Reader isto take notice, that the Characters, or 
Figures, (1) (2) (3) (4) Sc. in the princi- 

Part of the Book, denotes, that what is 
there treated of, is at the ſame Character or 
Figure, in the lower Part of the Book, far- 
ther explain d; by comparing that Subject, 
with ſomething naturally or commonly 
known, in order, that the Reader may eafily 
obtain a right and clear Apprehenſion of 
every thing contained in the Book, 


THE 
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PARTITION the FIRST. 


EF OR E I explain the 2 na: 
and nican Syſtems, I wi „ faral Cau- 
B in a 5 eaſy, ad familiar way, — 
explain the real Nature and Cauſes na. 
of the Celeſtial Lights; what they are, and 
how placed (or the Hypotheſes and Phano- 
mena, agreeable to both Syſtems, and the Opi- 
nion of the moſt learned in Aſtronomy. | 
The Sun is the principal Light, and far or me 
the biggeſt and moſt noble Body in the Uni- Sun. 
verſe, his Diſtance from the Earth is very 
great, in compariſon of the Moon's Diſtance 
from the fame; the Vaſtneſs of the Sun's , 
Magnitude cannot be perceived becauſe of his 
immenſe Diſtance from us. A 
The Moon is le than the Earth, which of de 
is much leſs than the Sun, as is demonſtrated 2 and 


9 


14 The Ladies Aſtronomy. 
| by. obſerving the Eclipſes (1): But becauſe 
the Moon is nearer to us, ſhe appears a 
big as the Sun, for it is evident, that in vie vy 
ing the apparent Diameters or Magnitude 
of Bodies at a Diſtance, the nearer we a 
proach them, they grow bigger, and for the 
ſame reaſon it is probable, that the Moti- 
ons of far diſtant Bodies, which are in them- 
ſelves equal, may appear unequal: Though 
the Sun and Moon be ſpherical Bodies, yet 
becauſe of their Diſtance from the Earth, we 
can only ſee a Section of them, therefore they 
ſhew themſelves to us, as if they were circu- 
Taking of lar Planes. For theſe ſeveral reaſons, the 
Balles by taking of Diſtances, Magnitudes, and Moti- 
Inſtru- ons of far diſtant Bodies, by Teleſcopes or 
ments un. other Inſtruments, muſt be ſomewhat uncer- 
tain; though they diſcover more than what 
is viſible to the naked Eye, and do very well 
for what is not at an immenſe Diſtance. | 
eitknets Both the Earth and Moon are called 
ber ang Planets, as well as. five more Bodies; viz, 
how re. Mercury, Venus, Mars, Jupiter, and Saturn: 
Leh. Sce Figures 1 and 2. All theſe ſeven Planets, 
are opacous Bodies, that is, ſuch as have no 
Light of their own, but receive all their 


Light 


The Sun is (1) Tn time of the Eclipſes, it hath been obſerved, the 
bigger than Moon is ſometimes all involved in the Earth's Shadow, but 


the Earth, the Earth is never all involved in the Moon's Shadow, there- 


and the fore the Earth muſt be bigger than the Moon, and the Sun 

Earth big- bigger than either of them, becauſe their Shadows are of a 

ger than conical Figure, and ends in a Point before it comes to the 

the Moon. Planet Mars; which never was known to be eclipſed. ,Thefe 
Particulars are all demonſtrated by Figure 3, 4, 5, 6, in this 
Partition, 


The Ladies Aſtronomy. I5 
ight from the Sun; (or from each other, 1 
which received it from the Sun) and being 
ſpherical Bodies, one halt of each of them, is 

ei always illuminated or enlightned by the Sun, 

while the other half, or Hemiſphere, is in the 
dark (2). The Moon appears full, becauſe r the 
ſhe is then oppoſite to the Sun, who ſhines pull and 
full upon her, and we loſe ſight of her, in 8 of 
rh chat we call New Moon, beczuſe ſhe isthen 
et N between us and the Sun, or in Conjunction 

ve with him, — 

'y 'The Moon being an opake, rough, ſphe- of the 
1- Wrical Body, reflecting the Rays falling upon Moone: 
it, it is evident, that half of it being turn'd g, 
towards the Sun is illuminated and bright, _ 


or while the other half, that is turned from the 
r- WSun, continues obſcure and dark. Now on- 


at ly that Hemiſphere of the Moon, which is 
ell turn'd towards the Earth, can be ſeen by an 


Inhabitant of the Earth viewing it; conſe- 


ed quently 

2. 

1 (2) One half of a ſpherical Body is always enlightned, One half 
as will appear by a Ball or an Orange; if you hold an Orange of a Sphere 

ts, Nup before your Face, you will ſee one half its Surface at a 7; always 

10 Time, and by turning it round may ſee all it's Surface at ſe- enlightned 

* yeral Times, if you cut the Orange into two equal Halves, at a time. 

I or Hemiſpheres, and hold one of them up with the cut Side 

ht Nrowards ou, a Perſon oppoſite, could not tell whether it was 


the whole or half Orange. It is evident one half a Sphere * 
may always be ſeen at a time. and conſequently a ſpherical A 


* Body, which receives its Light from the Sun, will be always yy AE 
one half enlightned (if not intercepted) and the other half Sphere can 
wk in the dark. A Superficies, ſuch as a Lady's Fan when j, ſeen at 


ſpread out, may one half of it be ſeen, but no ſolid Body 

h except a Sphere or Globe, can be one half of it ſeen at a 
nme, for if you hold up a Book, you cannot ſee one half of it 

7 at one Lime: The like Obſervation may be made in viewing 
' Mother Objects. 


one time. 
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quently the Phaſes'of the Moon will be vari- 
ous, according to the various Habitude of 
the enlightned Hemiſphere, to that which is 
turned towards 'the Earth. 

The | moſt learned in Philoſophy and 

. Aſtronomy, are of opinion, that the Moon 

is an inhabited World, and as it is a Moon to 

us, ſo is our Earth a Moon to the Lunar 

People; and our Earth reflects Light upon 

our Moon, a little before and 2 New 

Moon; and renders faint Light to us. 

N There is ſome ſubſtantial and convincing 

Bolle and Reaſons, that the Figures of the fore-menti- 

their Or-oned Bodies are round or circular, becauſe 

bit. the out Lines of the Shadows of the Moon, 

and Earth be always in a circular Form ; as 

may be obſerved in Time of the Eclipſes. 

* Theſe Bodies are either exactly globular, 

and move in circular Orbits, or elſe a little 

oval, and move in Elliptical Orbits. How- 

ever that Difference can make no ſenſible Er- 

ror in any Calculation, and is the opinion of 
Aſtronomers. 

Of Stars As for the other Celeſtial Lights, called the 

kxed, Fixed Stars; they are ſuppoſed to have no 

Light from the Sun, but ſhine with their 

own native Light ; therefore not ſubje& toan 

Eclipſe. They are eſteemed to be as ſo. ma- 

ny Suns themſelves, to Worlds unknown to 

us, and ſuppoſed to be vaſtly diſtant, and 

moſt remote of all the Celeſtial Lights from 

the Earth; and appear to us as placed in 


| one CONCAVE Sphere, | 5a 
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ari. Beſides the fixed Stars, there appears ſome- a | 
ol times other Stars, or Comets; which ſome- 
2 times appear and diſappear, and then re- ap- 

pear again: They have their Light from the 
ind Sun, and are durable Bodies. | 
don The Tract of the Sphere, in which are 71 1 
1t0 twelve remarkable Conſtellations, or Sets of 
nar fixed Stars, being fancied to repreſent ſe- 
dont veral Things, and moſt of them Animals, 
ew hence all this Tract is ſtiled the Zodiac; 
r and is ſuppoſed, to be divided into twelve 
ing equal Parts, which are by the Aſtronomers, 
nti- called twelve Signs, theſe twelve Conſtella- 
uſe tions or Sets of Stars are denoted by the 
on, Names and Characters, as follow; vis. 
28 9 

Northern Signs, viz. Southern Signs, viz, 
lar, V Aries, or the Ram. Libra, the Balance. * 
ttle & Taurus, or the Bull. M Scorpius the Scorpion. 
2 II Gemini, or the Tavins, Sagittarius, the Archer. 
Er- % Cancer, or the Crab. 75 Capricornus, the Goa:. 

N Lev, or the Lyn. r Aquarius,the Water-bearer 

1 of M Virgo, or the Virgin, N Piſces, the Fiſhes. 
the The middle part of the Zodiac, is called 8 
no the Ecliptic. All the Planets move under and Eclip- 
heir the Zodiac, but not always, exactly under dic. 
van the Ecliptic, but their Orbits do croſs one 
ma- another, according to ſeveral Degrees of 
to Inclination, or according as they croſs the 


Ecliptic: The two Points wherein the Or- 

bit of any Planet croſſes the Ecliptic, are 

called the Nodes of that Planet ; the Moon's — of 

Orbit croſſes the Ecliptic, and makes an the Moon, 
| _— Angle Oc. 


1 

* 
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Angle of about five Degrees Inclination, ſo 
the Moon is faid to have five Degrees of La- 

_ titude, North or South. | 
TheNedes Tt js found by Obſervation, that the Nodes 


h | nl 
8 do conſtantly change their Place from Eaſt 


from Eaſt to Weſt, contrary to the Order of the Signs; 


8 by and finiſhes that Circulation, in near nine- 


trograde teen Years; then returns to the ſame Point. 
Motion ( 3). 

1 iſh , . . oy * 

3 einen. If the Moon's Orbit was co- incident, or 
lation then juſt under the Ecliptic we muſt have an 


EET. '0 Eclipſe of the Sun at every new Moon, and 


| Fein. of one of the Moon, at every full; but there 


the Eclip- can be no Eclipſe of either Sun or Moon, 
Pein the Unleſs the Moon be in or near the Point of 
folarand the Ecliptic, where her Orbit croſſes it, 
_ 75 which are called the Nodes of the Moon, 
becauſe otherwiſe the Sun's Light will go by 
or beſides the Earth or Moon. That which 

is commonly called the Eclipſe of the Sun, is 
in reality the Eclipſe of the Earth, wherefore 
the Earth and Moon being both opacous 
Bodies, which receive Light from the Sun, 
an Eclipſe of the Earth (commonly called an 
Eclipſe of the Sun) is no other than a defi- 
ciency of Light on the Earth, by the Moon's 

| coming 


Of the (3) The Nodes by a flow, and retrograde Motion, change 
Nedesy their Place from Eaſt to Weſt, that is, they move contrary to 
the Succeſſion of the Signs, and finiſhes that Circulation in be- 
tween 18 and 19 Years, then returns to the ſame Point of the 
Ecliptic again. If the Nodes did not change their Place 
aſter that manner, the Calculations of Eclipſes would not be 
tedious. But as it is ſo, theſe Calculations require both Time 


3 and Care. 
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coming between the Earth and the Sum, ſo as 
to hinder the Rays of the Sun from falling on 
the Earth; juſt as an Eclipſe of the Moon, 
is a deficjency of Light in the Moon, by the 
Earth coming between the Moon and Sun, 
fo as to hinder the Rays of the Sun from fall- 
ing on the Moon. Hence it is evident 
that all Eclipſes of the Earth (commonly 
called the Eclipſe in the Sun) happen at or 
near the change of the Moon, becauſe then 
only it is, that the Moon comes between 
the Earth and the Sun; and all the Eclipſes 
of the Moon happen at or near the full of 

the Moon, becauſe then only it is that the 

Earth can come between the Moon and the 

Sun; in an Eclipſe of the Earth (common- 

ly called an Eclipſe in the Sun) the Moon 

by intercepting the Rays of the Sun, caſts 

a Shadow on the Earth, and in an Eclipſe 

of the Moon, the Earth, by intercepting the 

Rays of the Sun, caſts a Shadow — the 
Moon. 

It is known by Experience, that the lu- The lu- 
nar Eclipſes ſometimes are total every Where, 3 Eclip- 
becauſe the Shadow of the Earth covers all times total 
the Moon at one time, conſequently, the every © | 
Earth is bigger than the Moon, but the ſo- 1 
lar 'Eclipſes, ' are never total every where, Eclipſes 
becauſe the Moon's Shadow cannot cover all {90 be 
the Earth at one time, but only a part there- here. 
of, therefore the Moon muſt be lefler than 
the Earth; and the Eclipſes appear different 
or partial, according to the different Places 

1 B 2 on 
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on the Earth, from whence the Spectator 
may obſerve, 

TheSunis It is alſo demonſtrable, that the Sun is 

bigger bigger than either the Moon or the Earth; 

than the 

Earth the for as much as an opacous Body (4) cannot 

—_ big- caſt a conical Shade, but when it is leſſer 

8X12. than the lucid Body (5) whoſe Rays it in- 
tercepts. And the Shadows of the Earth and 

Moon are of a conical Form, as appears by a 

clear Demonſtration, ſee Figures 3, 4, 5, 6. 
<a As the Shadows of the Earth and Moon 

e are conical, the nearer theſe Bodics are to 
each other [or the more they are vertical to 

Duration One another] when the Eclipſes happen; the 
of Eclip- thicker will be the Shadow, * the Eclipſes 
will be ſo much the greater, and of longer 

Duration, which is ſo long, as they are in 

paſſing through one another's Shadow; and 

before they enter the Shadow, there appears 
Of the a Dimneſs, which ariſes from a Penumbra, 
Penumbra or Duſkiſhneſs, which always attends ſuch 

Shadows. But the variety that is obſerved 

in reſpect to the greatneſs and duration of 

— 4 does principally ariſe from the 

Moon's being then more or leſs diſtant from 
a Node, or the Ecliptic. 
Concern» In Partition the Fourth, is tau auff how to 


20 


„ , = 4 ut OS 


BM . 


ps. N find the time of the change full of he 
n in any Rant, in ny eur, That 


being 


(a) er, obline, or dark, not tranſparent, canner bg 
60 Ger, bright, * a Body which cmits Light, 
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being done, it is to be conſidered, whether 
the Moon be then ſo near to a Node, as to 
occaſion any Eclipſe at all; if it de found 


1; chat there will be an Eclipſe, then muſt be 
ot known, what Quantity of the Earth, or 
cr Moon, will be involved, or immerged, in 
n- che other Shadow; and by conſidering their 
1d W Motions, the Duration of ſuch an Eclipſe | 
a may be known according to the Latitude, 
), or Place, for which the Calculation is re, 
2N uired, | 
to The Aſtronomers commonly divide the 
to Diameters of both ſolar and lunar Diſks, 
ne into twelve Parts, which they call Digits; 


and by them they meaſure the Quantity of 
the Obſcuration, and fay the Eclipſes are of 
ſo many Digits, as the obſcured Portion con- 
fiſts of ſuch Parts. 

By Experience and Obſervations it is $ To know 
found, that when the Latitude of the Moon whether 
is ſuch, that her Margin juſt touches the be an 2 
Shadow of the Earth, then the Semi-Dia- clipic 
meters of the Moon and Shadow, is 66 Me- yg — 
nuts or 1 Degree, 6 Minutes; and when whether a- 
the Penumbra, or Shadow, juſt touches the Y * all 
Diſk of the Earth, the ande of 
Diſk and Shadow, is Minutes, or 1 


Degree, 34 Minutes. T IG the Pro. 
portions according to Trigonometry, are, 


— 
* * 
* © 
: 
+ % 
* 
” 
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"4 | | a. mM. 
As the Sign of the Angle at the Node 5. oo. 8. 940296 
is to the Sign of the Semi-diameters 1. 06. 8. 283244 
ſo is the Sign Complement of Ang. at Nod. 85. of. 9. 99834 4 


18. 281587 
To Diſtance of the Node from the Point of 


the Ecliptic oppoſite to the Sun, vix. £1 2.40.9. 341291 
124, 40 | 


therefore if the Moon at full, her Place in 
the Ecliptic be further from the Node than 
12.4. 40m. there can be no Eclipſe in the 
Moon. WOE 1 


\ 


f | d. m. 
As the Sign of the Angle at the Node 5. 00. 8. 940296 
is to the Sign of the Semi diameters 1. 34. 8. 436800 
So is the Sign Comp. of the Ang. at Nodes 5. 00, 9. 998344 


. 13. 435144 
To Diſtance of the Moon from the Node 18. 10. 9. 494844 


—— 


; Therefore if the Moon at change be fur- 
ther from the Node than 18 4. 107. there 
can be no Eclipſe in the Sun ; but if the 
Moon be nearer to the Node than 12 d. 40m. 
and 18 4. 10 mn. there muſt be Eclipſes pro- 

rtional, as ſhe is nearer the Node. 
or the e. And all Eclipſes whatever, are either par- 
veral Ap- tial, total, central, or both total and cen- 
pearances tral; it an Eclipſe in the Moon be central 
clipſes, it is alſo total, but it happens ſometimes, 
that a central Eclipſe of the Sun is not a 
total Eclipſe, they are all demonſtrated in 


the Figure 5 and 6. | 
To 


—7 per — — — — | = a NY —_— 
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To calculate an Eclipſe, is the niceſt and What is 

moſt ſubtle Speculation of Aſtronomy. Firſt {,}. 

it is required, that the true Conjunction of known in 

Sun and Moon, and their Oppoſition, the Oct. 

Moon's Latitude and her Diſtance from the clipſes. 


Nodes; Rotation and Velocities, Horary 
Motions (the Way of the Moon from the 
Sun) the apparent Diameters of the Sun, 
Moon, Penumbra, Earth, and the Diame- 
ters of their Shadows, in the Latitude or 
Place, where the Calculation is required, be 
known. All which are generally found out 


by aſtronomical Tables, made for that 

purpoſe. | p30 | 
As for the Tides, ſome of the Aſtrono- The Cauſ. 

mers ſay, that the Waters of the Sea n 

under the Moon, and the Place oppoſite to 

it. And others ſay, the Orb of the attract- 

ing Power which is in the Moon, is extend- 

ed as far as the Earth, and draws the Wa- 

ters under the torrid Zone (6) acting upon 

Places where it is vertical. 


We find by daily Experience (7), that the The Au- 
Waters ſwell twice, and fink twice, in the 8 


Space of 25 Hours. I have obſerved the and Opi- 
2 -Tides Ty 


(5) The torrid Zone is that Space of the Earth contained Je Zones)... 
between the "Tropics of Cancer and Capricorn: The two Y 8 
temperate Zones are contained between the Tropics" and 
polar Circles? the two trigid or frozen Zones, are contained 
_— the 3 Circles and the Poles. 7 525 

7) Great Britain is in the Northern temperate Zone, 
where the Tides are of as uſe as any other Place, there- ' fag 
fore the Obſervations which I have made (as above explained) 
leem to be the principal Cauſe of the Tides, which will more 5 
evidently appear in Partition the 4th. 
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Tides, and .confidered the Motions | a 
Places of the Sun, Moon, and other Pl 
nets at the ſame Time, and perceive, thi 
any large Body (but more particularly ti; 
Sun and Moon) hath an Influence upon th 
Waters of the Sea, in the Place to whit 
they are vertical, or juſt over, the Sun bein 
a large Body, though at a great Diſtang 
from the Earth, hath a conſiderable Infl 
ence upon the Sea, in that Place to whid 
he is vertical: But the Moon being by mud 
the nearer to the Earth, hath the greatel 
Influence (or Virtue) upon the Waters, a 
ſhe is the principal Cauſe of our Tides ; 
the Time of the Tides are found, by hg 
coming to the Meridian (as is taught in Pa 
tition the 4th). Ute vi | 
But when the Sun and Moon, are in Conf 
junction or Oppoſition, they both have I 
fluence, at the ſame Time, upon the £ 
Place, then the Tides are greateſt, b 
they are greater in ſome Places than others 
according to the Latitude and Situation « 
the Place, and the Declination of the Sul 
x and Moon, which cauſes great Variety. Þ 
Of tte The Sun is bigger than the Earth, and the 
Magni- Earth bigger than the Moon, and the Shai 
2nd Jows of the Earth and Moon are of a con 
cal Figure, and cannot be of any other Fe 
as demonſtrated by Fig. 3, 4, 5, 6. 
TheSanis Let us ſuppoſe the Sun and Earth to bl 
_ ©equal in Magnitude, as in Fig. 3. then "th 
than the Shadow muſt be cylindrical, that is of al 
| - equidl 


ED Place this facing Pepe 25. . 
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equal Thickneſs all along; and if the Sun the Farth 
were leſſer than the Earth, as in Fig. 4. then Sehe 
the Shadow would be conical, but inverted Moon and 
the other Way, ſo would grow thicker the ir Ss 
farther extended, and both theſe Shadows nical. 
would be extended in 7nfinitum and eclipſe 

the Planet Mars, which never happens, fo 

that the Shadow muſt end in a Point before 

it comes to Mars, as in Fig. 5, 6. therefore 

the Sun muſt be bigger than the Earth, and' 

the Moon lefler, or elſe ſhe could not all be 
involved in the Earth's Shadow at one 

Time. 

The lunar Eclipſes may ſometimes be OfEclip- 
total every where, the ſolar Eclipſes cannot ©: 
be total every where; an Eclipſe may be 
partial, total, or central ; as demonſtrated by 
Fig. 5 and 6. 

The Nodes are denoted y/ 1; in Fig 5, the The feve:- 
Moon's Center being in the Node J at full, PP 
the Eclipſe muſt be central-and total; if ſhe Eclipſes 
was at a, it would be total but, not central, if demon- 
Wat 5 it would be partial, but if at c, her — 
Margin ſgarce touches the, Shadow, ſo there there will 
ould be no Eclipſe at all. | x ED. 
In Fig. 6. the Moon's Center being in the _ 
Node 1/ at change, the Eclipſe muſt be cen- 
ral and total, to the Inhabitants of the 
rat X X ; but partial to thoſe that live about 
*; and beyond theſe on each Side, no E- 
lipe at all; though that be the greateſt E- 
lipſe that can happen; therefore the ſolar 
Eclipſe cannot be total every where, for if 


* 
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the Moon was at @ the Eclipſe would be 
leſs, if at b, none at all. 

Having explained and demonſtrated the 
natural Cauſes and Phanomena of the cele- 
ſtial Lights. I proceed next to explain the 
terreſtrial and celeſtial Spheres, and deſcribe 
the Particulars to them belonging, and ſhew 
how they are repreſented by the 4fimils (8). 
What the The terreſtrial Sphere (or Globe) hath, on 
bus the Superficies of its Body, the whole form 
'__ and falpion of the Earth and Sea, divided into 
Continents, Iſlands, and Seas. The celeſtial 
Sphere is a repreſentation of the celeſtial 
Lights, as they appear to us; (and by ſome 
wn flog called the Starry Heaven) and repreſented by 
dies, the armillary Sphere in the A/imilo: The 
large gilded Ball repreſents the Sun, the leaſt 
Ball our Moon, and the middle-fiz'd Ball 
. * our Earth. I would have placed the othe 
Planets as in Fig. 1 and 2, in the Machine, 
but that would have cauſed the Bodies to be ere 
made very ſrrfall, or the Aſimilo to be very 
large; but the Syſtem of the Planets and 
Comets are explained by the Aſimilb in Par 

tition the 4th. | 
The great and all wiſe Creator of theſe 
Bodies has wonderfully ſettled their Motion ci 
oy a divine Law, which preſerves them ml 
eir proper Orbits; but we, in our artificial 


Repre a 
| Part 
. : 2 N 
(8) 4/imiloe. To compare or liken, to reſemble, to mak? 
Of the Af- Compariſon. This Machine is a Repreſentation of thi * . 


imilo. Earth and Heavens. 


— 


* 
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Repreſentations, are obliged 
to uſe ſome Appurtinances to When thoſe are 
ſupport and keep them in kept ina Rule Box 
their Places : And upon theſe fixed tothe Frame. 
are ſeverally mentioned what 

ſe they are for. 

By Experience () ĩt hath be found, that wy 
he Circumference of the Earth is 360 De- * 
grees, each Degree about 60 Miles, and ine 
herefore the Circumference of the celeſtial 60 De- 
pphere is ſuppoſed to be divided into 360 Sees. 
equal Parts called Degrees, and each of thoſe 
Into 60 Parts called Miles or Minutes. And 
all Circles are ſuppoſed to be fo divided (whe- 


ne her real or imaginary) belonging to any 

by Sphere, and thoſe that divide the Sphere into 

* wo equal Parts are called great Circles; but ger 
1 


uch Circles as divide the Sphere into two and leſſer 
nequal Parts are called leſſer Circles. Circles. 
The Sun appears to be, twice a Year, up- Of the 


on a Circle called the n which he eee 


berroſſeth the roth Day of March making an 8 
angle of 23 d. 30 n. and apparently moves —— 
nag rom Weſt to Eaſt, at the rate of about one. 


C42 Degree 


(9) We attained the Diſcovery of the Earth's Meaſure or The EartB 
Circumference both in Eng/and and in France, a Meaſure in meaſured, _ 
Length hath been taken upon the Earth's Surface, under | 
dne and the fame Meridian, and found to be 360 Degrees, 
ach Degree about 60 Miles, therefore all Circles belonging 
to any Sphere are ſuppoſed to be divided into 360 equa 
Parts, called Degrees, which anſwers all Calculations. 

N. B. Degrees are ſometimes denoted by d. or o, ſet over Of Cha- 
the Figures; Miles or Minutes are ſometimes denoted by ragers. 
n, or 1, ſet over the Figures. 


ike 


ad. 


— — . — — ͤ AWP 1 . — — 
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91 Days more, croſſeth the Equinoctial a- 
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Degree every Day, for a quarter of a Yeat 
which is about 91 Days, then touches a Cir- 


cle called the Tropic of Cancer, being his 
greateſt Declination (Northward). In about 


gain, in a Point rr to that he appeared 

March, then in about 
91 Days touches a Circle called the Tropic 
of Capricorn, being his greateſt Declination {ML 
(Southward). In about 91 Days more he 
returns to the Point firſt mentioned, which 
makes up a Year, ſo will be the roth off! 


The Sun's March again; and that Circle or Tract, in 


Tract. 


_ tance from the Equinoctial on each Side 


called the Equinoctial Colure; and where 


called Meridians, for all Circles, which croſ 


which he apparently moves, is called the E-Wt! 
cliptic; and to which 8 Degrees on cach p 
Side being added, makes the broad Circle 

called the Zodiac, divided into 12 Partz re 
each Part containing 30 Degrees, as hath l 
been before explained. At go Degrees diſ. 1 


are the North and South Poles, and at 23 4 
30 m. diſtance from each Pole, is a ſmall 
Circle, theſe are called the polar Circles. 
Where the Ecliptic croſſes the Equinoctial 
obliquely, there is another great Circle, crok: 
ſes the Equinoctial at right Angles, and i- 


the Ecliptic touches the Tropics, anothe 
great Circle paſſeth, and croſſes the Equi 
noctial alſo at right Angles, and called the 
ſolſtitial Colure : Both theſe Circles may be 
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he Equator, or Equinoctial, at right Angles, 


paſſing through its Poles, are Meridians. 


Theſe two Colures interſect each other, Of the 
Circles be- 


out Min the North and South Poles, which are 1;,gjing to 

a-M&c:1!led the Poles of the World: but where the celeſ- 
red the ſolſtitial Colure croſſeth the polar Cir- 8 
out eles, are the Poles of the Ecliptic. ' 


The rational Horizon is a great Circle, go 
Degrees diſtant from the Zenith and Nadir 
which are its Poles, but both the rational and 
ſenſible Horizons will always vary, as we 
ſhift the Place of our View (10). 

All the Circles before- mentioned are diſ- 
tinguiſhed on the Aſimilo, by having their 
proper Names written upon them. | 

The Circles, &c. belonging to the ter- of the 
reſtrial Shphere, are the ſame with thoſe be- Circlesbe- 
longing to the celeſtial Sphere, the Equator jj"5"3® 
in the terreſtrial Sphere is exactly under the ſtrial 
Equator, or Equinoctial, in the celeſtial Phere- 
Sphere: And the like is to be underſtood in 
all the reſt, 

Circles that croſs the Horizon at right An- Of imagi 
gles, and meet in the Zenith and Nadir, are cles ho" 
called vertical Circles, or Azimuths. Cir- 
cles that croſs or interſe& each other in 


the 


(10) The ſenſible Horizon is that Space of the Firmament Of the /en: 
or Heavens, which actually fall under our Senſe of Viſion, ſible and 
and is more or leſs according to the Situation of the Place rational 
where we ſtand upon the Surface of the Earth; and will al- Horizon, 
ways vary, as we ſhift the Place of our View. As by Expe- | 
rience doth appear, the rational Horizon falls not under our 
Senſe of Viſion, but is only to be conceived by our Reaſon, 


to divide the Heavens or Firmament into two equal Halves 
or Hemiſphere, 
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Of Lati- 


tude and 2 ks: . 
Lougitude in the Earth, are different things, the for- 


Cardinal 
Paints, 
vertical 
Circles, 
the Meri 


dian. 


tude on the Earth, are vaſtly different, the 


Trizon. That which paſſes through the Eaſt 
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the Poles of the Ecliptic, and cut it at right 
Angles, are called Circles of Longitude. | Cir- 
cles parallel to the Horizon, are called Paral- 
lels of Altitude, or Almicanters. Circles 
parallel to the Equinoctial, are called Parallels 
of Declination. Circles parallel to the Eclip- 
tic are called Parallels of Latitude, Theſe 
belong to the celeſtial Sphere. 

But Latitude in the Heavens, and Latitude 


mer 1s counted from the Ecliptic to its 

Poles, the latter is counted from the Equator 

to its Poles. ; 
Longitude in the Heavens, and Longi- 


former is counted from the beginning of 
Aries according to the Succeſſion of the 
Signs in the Ecliptic ; the latter is counted 
from the Meridian, where Longitude begin- 
neth: (And generally from the Meridian of We" 
London in Great Britain.) Ec 

The Horizon hath four principal or car- 
dinal Points, diſtinguiſhed by Eaſt, Weſt, 
North and South; among the vertical Cir- bu 
cles, thoſe two are of ſpecial Note, which Idi 
paſs through the cardinal Points of the Ho- Wot 


and Weſt Points is called the prime Verti- 
cal; that which paſſes through the North 
and South Points is ſtiled the Meridian, be- 
cauſe every Day, when the Sun comes to an 
that Circle, it is then Meridics, or Mid-day, Ine 

within <4" 


CY | fev( 
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within that Horizon (11). The Meridian is | 


ral. Ihe only vertical Circle which is diſtinctly 
les &cpreſented on the Sphere. As for all the 
leb eit, they are repreſented in part by the 
ip. Quadrant of Altitude reſpectively applied to Quadrant 


he Body of the Sphere, from the Zenith to -— x 
he Horizon. It 1s a long narrow Stripe of 

Braſs or Wood made thin, that it might be 

pliant to the Body of the Sphere to which it 
belongs; and is equal to a fourth Part of the 
Sphere; and divided into go Degrees, &c. 

as all great Circles are 360 Degrees. | 

The Horizon in the Aſimilb, is repreſent- Horizon 


hed by a wooden Frame, on which is the 1 
of Points of the Compaſs, a double Kalender 
chef Months and Days, according to. the old 


and new Stile, and the 12 Signs and their 
Degrees properly placed againſt the Days of 
any Month ; whereby the Sun's Place in the 
Ecliptic, for any given Time may be readi- 
ly found. | 

Upon the Horizon is the Characters of the 
Sun and all the Planets. And upon the Zo- 


ch {W6iac are the Characters, Names, and Images 
0- Wot the Signs, being twelve remarkable Con- 
aſt ſtitellations, 


th (11) The Meridian is a t Circle, ſuppoſed to paſs Of the Me. 
C- * the Poles of the World, and both Zenith (or Top of ridian. 
the Head) and Nadir (or under the Feet) croſſeth the Equator 
and Equinoctial at right Angles, and divideth the Earth and 
Vs eavens into an Eaſtern and Weſtern Hemiſphere (or two 
11 equal Parts) when the Sun cometh to the Meridian of any 
Place it is then Noon or Mid-day there; they are infinite in 
Number, for that all Places from Eaſt to Weſt, have their 
leveral Meridians. 


- . Machine; I will now explain the Prolemais 
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ſtellations, or Sets of Stars; and near the 
Poles are placed the great and little Beat 
Fc. being uſeful Stars: Such Stars as are 
of no uſe are not placed upon the A/fimils; 
for they would take up ſo much Room, ſ 
as to hinder ſome Demonſtrations. 


rn - 


— * 


PARTITION the SECOND. 


AVING in Partition the firſt ex- 
plained the true Cauſes of the ce- 
leſtial Phanomena, as well as the artificial 


and Copernican Hypotheſes: And becauſe the 
former is more conceivable than the latter, 
I ſhall firſt explain the Prolemaic Syſtem; 
and the Knowledge of that, will be as an 
Introduction to the other Syſtem. 

Ptolemaus was a famous Mathematician in 
Agypt, and lived in the latter Part of the 
ſecond Century after Chriſt. He writ botl 
of Geography and Aſtronomy, and 'main 
tains, that the Sun and all the Stars haye 
two Motions, contrary to one another, the 
one common with the Heavens from Eaſt te 
Weſt in the Space of 24 Hours, the othe 
. proper and peculiar to each, and is from Wet 
to Eaſt, which Courſe the Sun finiſheth in 
the Space of a Year, but the Moon perform 
it every Month. 


According 
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According to this Syſtem the Earth being Of the 

fixed- as the Center, the Sun and Moon OR 

moves. from Eaſt to Weſt, every 24 Hours ; al motions 

viz, 15 Degrees every. Hour, and 360 De- 

grees in 24 Hours. While the Sun is above 

our Horizon, it is Day, when below, it is 

Night. They alſo move from Weſt to Eaſt 

in the Ecliptic according to the Series of 

the Signs, the Sun moves about one Degree 

every Day, and the Moon about 13 Degrees wy, the 

every Day, ſo they are 12 Degrees, more Moon: 

and more diſtant from each other every Day; mes at- 

and according to their diurnal Motion, 12 Night © 

Degrees is 48 Minutes of Time, therefore 3 

the Moon is 48 Minutes later and later every 

Night in coming to the Meridian: From one 

new Moon to the next new Moon, which is 

about 30 Days, the firſt 15 Days ſhe in- 

creaſes to her full, the other 15 Days, ſhe 

decreaſes to her change. I, 

The Ecliptic is divided into 12 equal 

Parts, called Signs, each Part containing 30 

Degrees, the Ecliptic croſſeth the Equinoc- 

tial, at the beginning of Aries and Libra : 

When the Sun is in either of theſe Points, When e- 

it is then equal Day and Night all over the andNigk, 

World. The Sun enters the firſt Degree of , 

Aries the lo Day of March, touches the 

Tropic of Cancer about the 1oth Day of 

Nang and makes the longeſt Day to thoſe in 
orth Latitude; is at the beginning of Li- 

bra about the 10 Day of September, touches 

the Tropic of Capricorn about the 1oth 

_” 1 
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Day of December, makes the longeſt Day 
to thoſe in South Latitude; and is at the 
beginning of Aries again about the 10th of 
March ; having finiſhed that Period in about 
a Year, or 365 Days, fo his Motion is near 
| one Degree every Day: But the Moon 
Reaſons moving about 13 Degrees every Day, finiſh- 
10 Days Es that Period in leſs than 28 Days, and that 
from one js called her periodical Month, but though 


| n+ "hy ſhe be then got to the fame Point where ſhe 


left the Sun, in the mean while the Sun has 
moved about 27 Degrees after her, ſo it will 


be above two Days more before ſhe can overs| 


take him, that makes up about 30 Days, 
called her ſynodical Month, then ſhe will be 
in conjunction again with the Sun, and wil 
be what we call new Moon. 
e We have a confiderable Li ht for ſome 
ile Son, Time before Sun riſing, and after his ſitting, 
Rays, c. called Twylight, occaſioned by the Rays of 
and the the Sun, refracted in the 4 2 (1); 


_ and when the Days are longeſt, the Sun be- 


ing! 


Of the 


Terylight, (1) It is to the Refraction of the Sun's Rays to the At- 


moſphere, that the Twylight is owing ; for otherwiſe, as 
ſoon as the Sun is ſet, it would be preſently quite dark. By 
ra alſo che Sun and Moon appear above the Hori- 
Far Weg Ton, When their Bodies are ſomewhat under the Horizon. 

l n both 2d and zd Partitions, in the principal Part of this 
r South 
os 6b rob I have demonſtrated by the ¶Mmilb, that if we were 
n the Latitude of Londim, and the Sun in Cancer, his great- 


£ 

3 as el Declination North, he poor) then appear to ſtay but 3 
Cuncer YE ſhort time below our Horizon. I have alſo proved that 
fearce the Moon muſt ſtay a ſhorter time than the Sun below our 


Horizon, when ſhe is in Cancer (or at her greateſt Dc 


3 tion North, and alio in her greateſt Northern W 
ve 
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ay Wing in Cancer his Depreſſion below the Ho- 

the rizon is fo little, there is but one continued 

of WT wylight from Sun ſetting to his rifing, it is | 
outW for {fix Weeks in the Latitude of London, 
eur but more farther North; and the like Ob- | 

on ſervation may be made when the Moon is in 

h- Cancer. . a 

hat To demonſtrate the Prolemaic 8 — by To pre- 

oh che Amilo; it muſt be prepared according- Pie te 

the Ms. The large Circle devo the Sun's Or- Ta 

has — Det bit, 

vill 


have likewiſe ſhewn that if we lived far North they would 
ſcarce ſeem to us to ſet at all. | 

The Sun's greateſt Declination is about 23 4. 30 m. and Jy the 
the Moon's greateſt Declination is above 28 d. 30 m. there- Moon ſeems 
fore the Moon goes full 5 4. further North or South, than moreuncer. 
the Sun, which is the Reaſon that the Moon ſeems to us a zain than 
little more uncertain than the Sun, and theſe Particulars are he Sun. 
all. fully explained and demonſtrated by the 4/imilo. 

All the Moons, when in their greateſt Latitude and near 
full, are alike, and equal both in Light and Motion ; but 
thoſe which happen in the Harveſt and Hunting Seaſon, are 
moſt taken notice of by the Publick, and by the jolly Fox n, ,z, 
Hunters, called the Hunter's Moon, but by the good honeſt Hunter, 
Country Farmers, the Harveſt Moon; when the Hunters n :. „ 
purſue their Game fo far, as that they cannot return home %. 
with Daylight, then a light Moon is of Service to them, 
and ſometimes the Harveſt People work all Night at their 
Hay or Corn, then a light Moon is vf great Service tothem : 
For which reaſon they take more notice of that Moon than 
any other. I have proved by a clear Demonſtration that the 
Moon finiſhes the ſame Courte every Month, that the Sun or 
Earth doth in a Year, and that ſhe performs twelve times 
more work than either of them in a Year; and that the 
Moon, in her Motions, Revolutions, and Periods, is (to Sur and 
ſpeak in groſs) as conſtant and regular as any other Planet ; Moon may 
as appears by the 4/imils, according to the Prolemaic and happen to 


= Copernican Syſlems. But by the ſeveral Motions of the Moon appear ir- 
na, and Earth, and the different Situation of Places, ſometimes regular 
1 both Sun and Moon may appear to us ſeemingly irregular, when they 


When in reality they are regular. are regular 
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bit, in which he moves, it is placed exactly 


under the Ecliptic, though at ſome Diſtance 
from it, fixed by four ſhort Pins, the leſſer 
Circle denotes the Moon's Orbit, in which ſhe 
moves; it hath the ſame Characters and Divi- 
ſions as the Ecliptic; (and both the Ecliptic 
and Moon's Orbit are properly divided and 
marked on both Sides) it is placed nearer the 
Earth than the Sun's Orbit, and not exa 
under the Ecliptic, becauſe the Moon ha 
five Degrees of Latitude (as explained in 
Partition I.) therefore her Orbit muſt have 
five Degrees Inclination, and are ſo placed 
by the two long Pins; and the two oppoſite 
Points where — Moon's Orbit croſſes the 
Sun's Orbit or the Ecliptic, are the Nodes of 
the Moon (as hath been explained in Parti- 
tion I.) the long ſtreight Wire, which paſſes 
through the Poles of the World, is the 


Earth's Axis, therefore put the Globe of the 


Earth upon that Wire, and fix it as the 


Center equally between the two Poles: Put 


the Sun and Moon in their Places, and fix 


them in their proper Orbits: The armillary 


Sphere being placed in the Frame, by puts 
ting the large Meridianſinto the two Notches; 
that are in the North and South Parts of the 


Horizon, ſo that the graduated Part thereof 


be towards the Eaſt, and it reſts in the 
Notch, that is, in the Bottom of the Frame; 
The faid Meridian may be moved higher or 
jower till any given Latitude doth juſt touch 
the upper part of the Horizon, on the ney 

168 
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ide thereof, if North Latitude; but the 


zouth fide, when South Latitude, Place the 
Tour Circle about the Pole, ſa that the 


he WHours of 12 and 12 lie directly over the 
i» Wraduated fide of the Meridian; and put 
ic be little Index on the Axis, ſo that it may 
id iove about as you turn the armillary Sphere; 
he en doth the upper 12, on the Hour-circle, 


preſent 12 at Noon, and the lower 12 at 
Mid-night ; and all the other Figures corre- 
pondent Hours of the Day and Night. 

The next thing to be conſidered is, that 

Il Parts of the Earth, are either in a right, 
blique, or parallel Sphere, Such Inhabi- 

ants as live upon the Equator, their Hori- 

on croſſeth the Equator at right Angles; 

nd hence are faid to live in a right Sphere ; 

hey have equal Day and Night through the Where 
ear. Such as live on either fide the Equa- De are 


, a . l 0 
r, between it and its Poles, their Horizon — 2 


he N roſſeth the Equator at oblique Angles, hence 
ut Whcſe are faid to live in an oblique Sphere, 
ix Woey have equal Day and Night only when 
ry Ne Sun is upon the Equator, all the reſt of 


eir Days and Nights are unequal, and 

dnger or ſhorter, according to the Declina- 

lon of the Sun, and Latitude of the Place. 
nder the very Poles of the Equator, or of 

he World, the Horizon and Equator run 

parallel one to the other, which Poſition is 
erefore called a parallel Sphere; there it is 

Day for half the Vear together, and Night 

or the other half, FY 
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The Demonſtrations by the Aſſim ad 


Paricty 1. L E T us ſuppo ſs ourſelves on the Iſland 
Ay St. Thomas, in the Coaſt of Barbary, u 
zants upon On the Equator, the 1oth Day of March! 
the Equa- Put the Sun to the firſt Degree of Aries hi 
tor, proper Place, and the Hour Index to 12 al 
Noon, upon the large Meridian, (for the In 
dex muſt be always fo ſet to the Sun's Pla 
in the Ecliptic) then the Sun being vertical, 
or juſt over our Heads, we ſhould have nc 
Tbe Saus Shadow. By turning round the armilla 
— .. Sphere (or Body of the Machine) the Su 
Motions. fets upon the Horizon at 6 O Clock in the 
Evening, 1s at the oppoſite Point of the Me 
ridian at 12 in the Night, and riſes upon the 
Horizon at 6 in the Morning, and is at the 
fame Point of the Meridian again at Noon 
"4 It may alſo be obſerved, that the Horizo 
1 then croſſeth the Equator, or Equinoctial, and 
l conſequently all its Parallels at right Angles, 
1 and the North and South Poles are upon the 
1 | Horizon, and that one half of the Equinoc- 
tial, and all its Parallels, (of which the Tre 
pics are two of ſpecial note) are always a 
bove the Horizon and the other half below; 
therefore the Days and Nights muſt be equal, 
And by moving the Sun a Degree every Day 
caſtward, his annual Motion; and alſo turn- 
" ing him round weſtward, his diurnal Motion 
1 in about. ꝙ1 Days will touch the Tropic of 
Cancer; che Sun would then be 23 d. 80 n 
or 


| 
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orth of us, and our ſhadow ſouth, then 


e ſhould not have fo great heat as when 
e Sun was vertical ; by moving the Sun 


and times more, as before, he would be upon 
up e Equinoctial again, and vertical, ſo we 
<bWHould have no ſhadow; in 91 Days more 
hi ee Sun, moved as before, will touch the Tro- 


ic of Capricorn, and will then be 23 d. 30 mn. 
puth of us and our ſhadow north, and have 
bout the like heat as when the Sun was in 
ancer ; and by moving the Sun as aforeſaid, 

; neWÞout 91 Days more, he will be again in 
e beginning of Aries the roth of March, 
nd make up the whole Vear. And the 
quator, and its Parallels, being always in the 
me Poſition as before, that is, one half of 
ach of them above, and the other below 
e Horizon; and the Sun as long above as 
oon elow the Horizon each Day and Night, 
the Index. Therefore Days and Nights 
andWÞuſt be equal all the Year, 


gles In Partition IV, it is found there is a — 
| themew Moon April 22 1734. The 22d of tants upon 


noc Vril is 43 Days from the 1oth of March, the Equa- 
erefore the Sun is about 43 Degrees from F. 
ys e beginning of Aries, viz. 13 Degrees in Moon'sdi- 
o aurus: Or look for April 22d in the una 

. : , monthly 
qualW-lendar upon the Horizon, and againſt it and annu- 
Day 13 Degrees of Taurus; then ſet the Sun al Motions 
urn that Point, and as it is new Moon, the Edie 18 
tion Loon is in the ſame Point, therefore ſet the the Sun 
ic ol Loon to 13 Degrees in Taurus upon her own anon, 
o cbit go Degrees diſtant from 13 Degrees 


orth in 


a conſiderable time, for there is 48 Minute 
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in Taurus; fix the two long Pins, which fup 
port the Moon's Orbit, and directs her Incl 
nation, then will the Moon's Orbit croſs th 
Sun's Orbit, in the Conjunction which wil 
be in or near the Node, and in this chang 
the Moon comes fo near her Node, as t 
cauſe a ſmall Eclipſe in the Sun, but inviſibl 
to any part of Europe. The Nodes are es 
plained in Partition I. The Body « 
the Machine being moved round accordun 
to the diurnal Motion; the Sun and Mog 
both ſet upon the Horizon together thy 
Day, ſo we have no Light of the Moo 
but by moving the Sun one Degree and 
Moon 13 every Day, according to their pre 
per Motion eaſtward, in two or three Day 
the is ſo far before him in their eaſtwan 
Motion, and behind him in their weſtward 
or diurnal Motion, that there is Moonlight fe 


— — = — 


— — — = 


more every Day ; the time of Moonlight! 
from Sun ſetting to Moon ſetting, we hav 
no Moonlight while the Sun is above ou 
Horizon. In 7 Days the Moon has go 
through a quarter of her Orbit, then whe 
ſhe is upon the Meridian, the Sun is upd 
the Horizon, when ſhe is upon the Horizat 
he is at Midnight, therefore ſhe is calle 
Midnight Moon. In 14 Days the is gd 
half round her Orbit, and nearly oppolit 
to the Sun. Then when the Sun ſets b 
low the Horizon, the Moon riſes above thq 
Horizon, ſo we have always Light; and ti 

nen 
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next Day being full Moon was ſhe near her 
ode there would be an Eclipſe of the 
Moon; but as ſhe was in the Node laſt 
hange, and in about 14 Days got to the 
oppolite Node, in the mean time the Sun 
hath followed her 14 Degrees, therefore 
hen ſhe is in the Node, is not exactly op- 
poſite to him and the Earth, but that the 
un's Rays can come beſide the Earth, and 
ine full upon the Moon, fo there can be no 
clipſe at this full Moon. The next Day 
hey will be 12 Degrees further aſunder, 
hich is equal to 48 Minutes of Time, the 
Sun will ſet about 48 . before the Moon 
riſes, and ſo 48 m. more every Night; at 
Days after full, or 21 after change, ſhe wi 
be got through three Fourths of her Orbit ; 
hen when he ſets, ſhe is at Midnight ; when 
he is at Midnight ſhe riſeth; in 7 Os 
ſhe has got round her Orbit to the Place 
where the laſt change happened, but in the 
mean time he has got about 28 Degrees for- 
ward after her, but in about 2 Days more 
ſhe overtakes him, and makes a new Moon 
in 30 Days, and by 12 ſuch Courſes of the 
Moon, we ſhall finiſh one annual Courſe of 
both the Moon and the Sun, as was ſhewn 
in the Sun before; and in uſing the Hour 
Index for the Sun's riſing and ſetting, as be- 
fore, the time of Moon riſing and ſetting 
will appear: It may be obſerved, that when 
WW the Moon is increaſing ſhe is to be ſeen only 
in the Evening, or former Part of the Night, 
E 


and 
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and as the Sun ſets in the Weſt, the Moon's 
Horns muſt appear to point Eaſt: And when 
the Moon is decreaſing, ſhe is to be ſeen. on- 
y in the latter part of the Night or Morn 
ing; and as the Sun rifes in the Eaſt, the 
Moon's Horns mult appear to point Welt. 
What hath been ſhewn either of the Sun or 
„„ Moon, appears plain in the Machine, 
DE che Having in the laſt Example, by the A 
Inhabi- mils demonſtrated the celeſtial Lights as 
oo. they appear to the Inhabitants that live upon 
tude of the Equator, I will next demonſtrate- them 
Londm. as they appear, to the Inhabitants, in any 
Latitude.” In order to which, we will ſup- 
poſe ourſelves to be in or near the City © 
London, in Great Britain. 
The Poles In the Example of the right Sphere, we 
Elevation proved that thoſe upon. the Equator have the 
___ North and South Poles upon their Horizon; 
tude, therefore if we move from the Equator, tc 
wards either Pole, that Pole will according 
ly riſe above our Horizon, conſequently the 
Elevation. of the Pole mult be equal to the 
Latitude of the Place. 
The Machine being prepared, as in the laſ 
Example; but Landon being in 5 1 d. 30 n 
North Latitude, move the large Meridian 
which moves the Body of the Machine) 
» from North towards South, till 51 d. 30 1 
upon the ſaid Meridian be juſt above the 
Horizon, then is the Elevation of the Pole 
equal to the Latitude of the Place, as it ak 
ways is every where, And then we have the 
truc 
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true Poſition of the Heavens, in reſpect of 
London. | 

We will begin with the roth of March: The Sun's 
Put the Sun to the beginning of Aries, 1 
proper Place, bring that Place to the fixed al Moti- 
Meridian, and ſet the Hour Index to 12 at ons. 
Noon, and it will point to the Sun's Place, 
(as it muſt always do;) make the Index ſo as 
it may move about as the Body of the Ma- 
chine turns round; then we ſee the Sun ſets 
at 6 O Clock in the Evening; is at the oppo- 
ſite Point of the Meridian at 12, or Mid- 
night; riſes above the Horizon at 6 in the 
Morning; is at the ſame Point of the Meridi- 
Ian again at Noon: It may alſo be obſerved, 

though the Horizon, croſſeth the Equinoctial 

t oblique Angles, one half of it is always 
above the Horizon and the other below, ſo 
it muſt be equal Day and Night at that time, 
all over the World. 2 
But that is only for one Day, for by mov- 
ing the Sun one Degree every Day eaſtward, 
his annual Motion, and turning him round 
weſtward, his diurnal Motion, we plainly ſee 
the Days muſt increaſe till the Sun be at his 
greateſt Declination. For inſtance, let us 
obſerve the 8th Day of April, which is 29 
Days from the 1oth of March, therefore the 
Sun muſt be about the 29th or laſt Degree 
but one in Aries, or by looking in the Ka- 
lender upon the Horizon, for the 8th of 
April, againſt it is 29 Degrees of Aries the 
Sun's Place, for if he was moved a Degree 

Ft E 2 every 


The Ladies Aſtronomy. | 

every Day he would 'be there in courſe; 
Bring that Place to the Meridian, and ſet the 
Hour Index thereto, as before directed; 
then we ſee the Sun ſets at 7 O Clack in the 
Evening; is at the oppoſite Point of the 
Meridian (but in the fame Latitude, and 
ſame {ide of the Equator moving parallel) 
at 123 and riſes at 5 in the Morning; and at 
the fame Point of the Meridian again at 
Noon; So that Day is 14 Hours, and the 
Night but 10. It may be farther obſerved, 
that though one half of the Equinoctial be 
then above the Horizon, and the other be- 
low, yet its Parallels are all unequally db 
vided by the Horizon, and a greater part of 
each of them above than below; and as 
the Sun, in his diurnal Motion, always mo 
parallel to the Equinoctial, he muſt. be lon- 
ger above the Horizon than below. 

By moving the Sun 1 Degree every Day, 
according to his annual Courſe, in a quarter 
of a Year, or about 91 Days from the 1oth 
of March, viz. the 10th Day of June, he 
will be at the beginning of Cancer, (his great. 
eſt Declination, then our Days are at the 
longeſt) the Sun being in the firſt Degree of 
Cancer, his Place; bring it to the Meridian, 
and fix the Index as before, by turning the 
Sun weſtward, according to his diurnal Mo- 


tion, we then ſee he ſets about a quarter a 
an Hour after 8 in the Evening; is at the 
oppoſite Point of the Meridian (but in the 
fame Latitude and fame Side of the 89 | 
{ | for 
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tor) at 12; riſes about three quarters of an 
Hour after 3; is at the ſame Point again 
at Noon; fo our Day is about 16 Hours and 
a half long, and Night about 7 Hours and 
an half long. ot ; 

But this will more evidently appear, by 
obſerving the Tropic of Cancer, the Paral- 
lel in which the Sun now moves, it is ſo un- 
equally divided that the greateſt part is a- 
bove the Horizon, and but a ſmall part be- 
low, ſo the Day muſt be fo much longer 
than the Night. And the greater the Lati- 
tude is, the greater muſt be the Difference 
between Day and Night, till we come to the 
Poles, where is but one Day and tone Night 
in the Year, as will appear in the next Va- 
riety. | 
in the Latitude of London, when the Sun The Sun 
is in the beginning of Cancer, we perceive in Caxcr. 
he is but about ſeven Hours and a half below r 
the Horizon, and all that time is Twilight ; M Abe 
for before his refracted Rays in the Atmoſ- Wer. 
phere leave us in the Evening, they ap 2 
in the Morning, ſo that we cannot have 
Darkneſs during that time. E 

We may alſo demonſtrate, that in this Days are 
our Latitude; when the Sun is in the Tro- 2 
pic of Cancer, we muſt have the 


and hotteſt 
Heat as well as the greateſt Light from him. when the 


For ſince the Sun is the Fountain of Heat che Tu 
as well as Light to the Earth, the nearer he pic of Cas. 
is to us, or our Zenith, or the mote he is 
vertical to us, the greater number of * | 

Kc | 
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and greater Heat we muſt receive from him; 
and we ſee: that when he is in the celeſtial 
Equator, he is vertical, or juſt over our ter- 
reſtrial Equator, which is 5 1 d. 30 mn. dif- 
tant from us, and when he is in the Tro. 
pic of Cancer, is exactly over that Tropic 
upon the Earth, which is but 28 Degrees 
from us, for if from the Latitude of Low 
don, which is 5149. 30 m. we take 23 d. 30m 
the Sun's greateſt Declination North, remains 
28 Degrees, the Sun's neareſt Diſtance from 
us; therefore when the Sun 1s at. the begin- 
ning of Cancer, which is the roth of Jun 
our Days muſt be both longeſt and hotteſt, 
and conſequently is the middle of our Sums 
mer Seaſon. | 
Dave ar For by continuing the Sun's Motions 
both the VIZ. one Degree every Day caſtward, his an- 
ſhorteſt nual Motion, we ſee he goes farther - from 
ande el our Vertex, and our Days decreaſe, accord- 
Sun is at ingly as they increaſed, and conſequently will 
the tro: grow colder, as before they grew hotter, 
- van "And in about 91 Days from the 1oth of 
June, vis. the 10th of September, the Sun 
will be at the beginning of Libra, and be 
upon the Equator again, then the Day and 
Night will be equal as at the 1oth of March, 
and may be proved after the ſame manner; 
and in 91 Days more, vis. the roth of De- 
cember, the Sun will be at the beginning (or 
Tropic) of Capricorn, then our Days are 
at the ſhorteſt. 
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The Sun being in the beginning of Ca- 
»ricorn his proper Place, bring that Place to 
the Meridian, and fix the Hour Index as 
ſual, then we fee: the Sun, in his diurnal 
Motion, ſet about three quarters of an Hour 
after three in the Evening; is at the oppoſite 
Point of the Meridian (but in the ſame Lati- 
ude and ſame Side of the Equator) at 12, or 


Midnight; riſes about a quarter of an Hour 
fter 8 in the Morning; and is at the ſame 


Point of the Meridian again at Noon; ſo 
our Day is but 7 Hours and an half long, 


and Night about 16 Hours and an half; 
ontrary to what 
as in the Tropic of Cancer. And this 
will yet more evidently appear, by obſerving 


the Tropic of Capricorn, the Parallel in 


which the Sun now moves, there is but a 
ſmall 


greateſt part is below, ſo the Night muſt be 
ſo much longer than the Day. And as 
the Sun is then in the Tropic of Capricorn, 


is exactly over that Tropic upon the Earth, 5 


which is 7 5 Degrees diſtant from us, for if 
to our Latitude 514. 30 m. we add 23 d. 30m. 
the Sun's greateſt Declination ſouth, the Sun 
is 75 Degrees, the Sun's greateſt | diſtance 
from us; therefore when the Sun is at the 
beginning of Capricorn, which is the 10th 
of December, our Days muſt be both ſhort- 


eſt and coldeſt, and conſequently is the mid- 


dle of our Winter Seaſon. 


. 


. | | | For 


were when the Sun 


part of it above the Horizon, the 
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For by continuing the Sun's annual and 

diurnal Motions, as before, w ive he 
comes nearer to our Vertex, "I Days 

increaſe, «accordingly as they decreaſed, — 

conſequently, will grow warmer as befor 

they grew colder, and in about 91 Days 

from the roth of December, viz. the ro 

of March, the Sun will be in the beginning 

of Aries again, upon the Equinoctial 

having finiſhed his annual or yearly Courle, 

The sun By what hath been ſhewn, it is evident 

 Bneer that all the Inhabitants on the Earth have the 

Noonthan Sun upon their Meridian, every Day at their 

-- Noon ; and that the Sun 1s, one time with 

Day. another, at an equal diſtance from the Earth 

Center, and likewiſe from that part of its 

Surface, to which it is oppoſite, but not 

always at an equal diſtance from a particu» 

lar Place on the Earth's Surface. If we li. 

ed upon the Equator, and the Sun in the 

Equinoctial, he would be nearer to us 21 

Noon than any other time of the Da 

Night, for at Midnight he would be, all the 

Earth's Diameter, farther from us than at 

Noon; vchen upon the Horizon, he would 

be about half the Earth's Diameter farther 

from us than at Noon; and fo in proportion 

for any Latitude according to the Sun's De- 

clination: But we ſhould always have the 

Sun a little nearer to us at Noon — any 0- 

ther time of the Day, or Night, except we 

lived under the Poles, where is but one Day 

and one Night in the Year, W 

= | We 
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We have, according to this Syſtem, proy- The Sun 
the Sun is ſomewhat nearer to us at biggelt 
oon than at Morning or Evening, and that when he 
e is much nearer our Vertex in Summer 1 
han in Winter, in the Latitude of Lon- 
mM. . 
Yet he appears to us to be rather bigger 
n the Morning and Evening, than at Noon, 
nd to be rather bigger in Winter than in 
Summer. 2 
This ſeems to be occaſioned by the Sun's 
Rays falling more nearly perpendicular upon 
1s, when he is higher and nearer our Ze- 
ith, than when he is lower and nearer our 
Horizon, l 
In Partition the 4th it is found, there is a Of the 


$ 


ew Moon May 21, 1734. from the roth of uu 
March, to the 2 1ſt of May is 71 Days, monthly 

therefore the Sun is about 71 Degrees from and annu- 
he beginning of Aries, vis. 11 Degrees in . — 

emint : Or look for the 2 1ſt of May in the Eclipfes. 

Kalender upon the Horizon, and againſt it is 

the 11th Degree of Gemini, the Sun's Place; 

put the Sun to that Place, and as it is New 

oon ſhe is in the ſame Point of the Eclip- 

ic, therefore put the Moon to the 11th De- 

gree of Gemini, upon her own Orbit, and 

ſhe will be in conjunction with the Sun, 

but not ſo near her Node as to cauſe an E- 

clipſe, the laſt change there was an Eclipſe, 

and the Moon's Orbit, &c. was fixed accord- N 
ingly as is there explained, but in this change 
we ſee that the Sun and Moon is fo far from 
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the Node that they can paſs one anothe 
without cauſing any Eclipſe (the Nodes ar 

explained in Partition the firſt.) 
The Sun and Moon both being in the 1 1t 
Degree of Gemini, May 21. By turning the 
Body of the Machine according to the dim 
nal Motion, we ſee the Sun and Moon both 
ſet together that Evening, therefore we hay 
no Moonlight, next Day move the Sun one 
Degree, and the Moon 13 Degrees eaſtward, 
their proper Motion, and ot turn them 
round weſtward, their diurnal Motion, they 
will then be 12 Degrees aſunder, which i 
equal to 48 Minutes of Time, and we ſce the 
Moon will be ſo much later than the Sun uf 
ſetting upon the Horizon. In 3 or 4 Days 
ſhe is ſo far before him in their eaſtward Mo- 
tion, and ſo far behind him in their weſtward 
or diurnal Motion, that we muſt have Moor 
light for a conſiderable time. 14 
We muſt conſider, that the time 
Moonlight is from Sun ſetting to Moon ſet- 
ting, for we never have any Light from the 
Moon while the Sun is above the Horizon. 
In 7 Days from the change, the Moon has 
got through a quarter of her Orbit, (and the 
Sun only about 7 Degrees further than be 
was at the change.) N 7 
And then before ſhe ſets upon the Horizon 
we ſee the Sun is at Midnight, therefore 
called Midnight Moon; if we bring the Sun's 
Place in the Ecliptic to the Meridian, and 
fix the Hour Index as uſual, we find the 
| Sun 
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the Moon ſets at 12, or Midnight; and 16 
the Hour of her ſetting or riſing may be 
bound at any time. In 14 Days from the 
Change, the Moon is got half round her Or- 


Change) then we ſee that when the Sun ſets 


Moon riſeth above the Horizon to the eaſt- 
ward, ſo that we have always Light, the 
next Day the Moon will be got right oppo- 
ſite to the Sun (called full Moon) if the Moon 
be then in or near her Node, there will be 
In Eclipſe in the Moon; but in this full, 
ſhe is not ſo near the Node but that ſhe can 
paſs without coming into the Earth's Sha- 
ow. Therefore there can be no Eclipſe. 
And after the Moon is full ſhe will be 48 
Minutes later of riſing upon our Horizon 
every Night, | | | 

In 21 Days after change the Moon has 
got three Fourths through her Orbit, and 
he Sun 21 Degrees from the Change. Then 
we ſee that when he is at Midnight, ſhe riſ- 
th upon our Horizon, then the Moon is ſaid 
to lie in till Midnight If we bring theSun's 
Place, in the Ecliptic, to the Meridian, and 
fix the Index as before directed, we find that 
the Sun ſets about half anhour after 8, and 
the Moon riſes upon our Horizon about 12, or 
Midnight ; the like'may be done for any other 


the Moon has got round her Orbit, (and the 
F 2 Sun 


= TB. . 


bit (and the Sun only 14 Degrees from the 
below the Horizon to the weſtward, the 


time. In about 28'Days from the Change, 


31 
gun ſets about a quarter after 8, and that 


but day a 2PPEar, that the Sun can but ſtay a very ſhort 


hut the 
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When the gun forward near 28 Degrees) and in abou 
moon = two Days more the Moon overtakes thi 
and about Sun, and ſo makes anew Moon in 30 Days 
ral we And by ſhewing 12 ſuch monthly  Courlaſf 
long in the Moon, we ſhall ſhew one -annuilf 


Light Courſe of both the Sun and Moon as wal 


1 before demonſtrated, concerning the Sun. 


ſame rea- We may perceive, that when the Mooulf 
1 is in Cancer and near full, we have a longaff 


Light from her than at any other time, fa 

the fame Reaſons that hath been given for ti 

Sun's giving the greateſt Light when i 

Cancer. 

Or be In Partitien the firſt has been explained 

Nodes and that the Moon hath full five Degrees moi; 
Hunters Latitude than the Sun, and that her Node 

2255 change their Place in the Ecliptic fron 

Eaſt to Weſt by a retrograde Motion, an 

finiſhes that Circulation in between 18 and 

19 Years, then returns to the ſame Point 

gain. Where che Sun and Moon's Orbit 

croſs cach other are the Nodes, Theſe 

found in the Machine by fixing the two Iro 

Pins go Degrees diſtant from any Eclipſe 

as hath been already ſhown, but at othe 

| times the ſaid two Iron Pins are generally fin- 

TY ed in the ſolſtitial Colure, 

Moonis If we put the Sun and Moon both to the 

in Concer beginning of Cancer, it will then evidently 


they can 


very ſhort time below our Horizon, and that the Moon, 
time be. if the have North Latitude, muſt ſtay 1 


low our 


Horizon {horter time than the Sun ; which cauſes the 
riſing 
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rifing and ſetting of the Moon to ſeem a lit- Moon 


flays a leſs 
tle uncertain. abner wa 


We may obſerve thet den the change the Sun. 


and full, the Moon is ſeen by us, in Wr 
Evening, or former part of the Night; and pnaſes of 


as the Sun ſets to the weſtward from us, he the Moon. 


enlightens the Weſt part of the Moon, which 


increaſeth more and more; and appears to 
us firſt horned, then halved, then gibbous, 
and laſtly full Moon. And between the 
full and x woe ſeen by us in the latter part 

of the Night or Morning, and as the Sun 

riſes to the eaſtward, he decreaſes the Weſt 

part of the Moon more and more, ſo that 

the appears to us, firſt gibbous, then halved, 

then horned, and laſtly new Moon. 

The Cauſes of the ſeveral Phaſes of the 
Moon, is farther explained in Partition the 
firſt, 

Having in the firſt Example by the Aft pa ;, 
milo, demonſtrated the celeſtial Likes Sc. and laſt. 
as they appear to the Inhabitants upon the INE: 
Equator, and in the ſecond Example, how of the ce- 
they appear to the Inhabitants in the Lati- leſtial 
tude of London, and the like may be under- _ 
ſtood in any Latitude. Poles. 

I will in this third and laſt Example de- 
monſtrate how they appear under the very 
Poles of the Equator, or of the World. 

Let us ſuppoſe ourſelves under the North 
Pole, then we ſhall be in the Latitude of 
90 Degrees, and the greateſt Latitude that 

can 
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can be: Turn the Meridian from North to- 
wards South, till go be juſt above the Hori. 
zon ;/ then the Equator and Horizon run pa- 
rallel one to the other; as long as the Sun 
ſtays on the ſame ſide of the Equator, ſo 
long muſt it ſtay above the Horizon of that 
Pole, and conſequently, ſo long together is 
Day at the reſpective Pole, and Night at 
the oppoſite Pole. Put the Sun to the be- 
ginning of Aries, his Place on the '1oth of 
March, he would then be over the Equator, 
go Degrees from us, and would juſt begin 
to appear upon our Horizon, by moving the 
Sun one Degree a Day eaſtward, and turns 
ing him round weſtward as uſual ; in 918 
Days, viz. the 10th of June, he would: — 
at the Tropic of Cancer, his neareſt 
ſtance, viz. 66 d. 30 m. from us — 
would be the middle of that long Day, and 
we would have the moſt Heat from the Sun 
at that time. In 91 Days more, vig. the 
10 of September, he would be at the begin» 
ning of Libra, over the Equator, go De- 
grees from us, then would ſet below Our Ho- 
rizon; in 91 Days, viz. the 1oth of De- 
cember, will be at the Tropic of Capricorn, 
his greateſt Diſtance, viz. 113 d. 30m. from 
us, then would be the middle of that long 
Night, and we would have the moſt cold. 
In 91 Days more, v/z. the 1oth of March, 
he will be upon the ' Equator again; and 
make up one Year, which to us would ap- 
pear as a Day and Night. * 

Thi 
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This will yet more evidently appear, 
obſerving — half of the Bags 
viz. from the beginning of Aries, to the 
beginning of Libra, is always above the 
Horizon, and the other half below, conſe- 
quently one half of the Vear muſt be Day, 
and the other Night. And for the ſame 
Reaſons, all the Moons during that Night, 
we would have one half of their period 
Month, viz. 14 Days together light, and 
the other half, viz. 14 Days dark. ' 


heir proper Place, we ſee they are not fo 


oving them according to their natural mo- 
ions, we ſee the Moon is about 14 Days be- 
ow our Horizon, before ſhe gets to Aries, 
hen 14 Days above our Horizon before ſhe 
gets to Libra, but the Sun continues below 
he Horizon. | 


1 
rd * * ah rn wth Crs 


PART ITION the TAI . 


plained the true Cauſes of the celeſti- 
| Phanomena, as well as the artificial Ma- 
tine, and in Partition the ſecond explain- 
d the Ptolemarc Syſtem and demonſtrated it 
the Machine, I will in this Partition ex- 
plained 


ear the Node as to cauſe an Echpſe; by 


'AVING in Partition the firſt ex- 
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In Partition the 4th it is found there is a Of ,,_ 
new Moon September 17, 1734. Put the Moon's 
dun and Moon to the Degree of Libra Courle. 
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 Pplain- the Copernican Syſtem, and demon- 
ſtrate it by the Machine called the Aſimili 
Copernicus Copernicus was a famous Mathematician 
his Opi- in Poliſb Pruffia, and lived in the fifteenth 
nion. Century after Chriſt. 
The Sun He will not believe that the Sun' and fixed 
Moon and Stars, turn-all round us in 24 Hours, when 
_ the bare Motion of the Earth anſwers all 
Ends as well, The Sun is fixed as the Cen- 

ter, and only moves round his Axis from 

Weſt to Eaſt in 25 Days. And the Earth 

to revolve round on its Axis in an eaſy natu- 

ral manner from Weſt to Eaſt in 24 Hours, 

makes the Sun appear to do fo from Eaſt to 

Weſt. And that the Earth alſo mowes 

round the Sun in the natural Order of the 

Signs, once every Year, And the Moon 

Circle round the Earth, and alſo round he 

Axis, ſhe performs in about a Month, while 

at the ſame time the revolves together with 

Sal Ha round the Sun in its annua 


e. | 

' According to this Syſtem, the Earth in it 

real Motion isalways in the Point of the E- 

cliptic, oppoſite to that wherein the Sun ap- 

pears to be. And whatever Point of the E 

cliptic the Earth is in at any time, the Sun 

is faid to be then in the oppoſite Point of the 
Ecliptic. 

The Some will not believe that the Earth turns 

Eartl's round, becauſe they cannot perceive it; 0- 

aprt thers ſay, Why are we not all whirled off into 

3 a Wheel? 


The Laie, Aſtrovomi. 
It may be anſwered, that we cannot per- 
ceive the Earth's Motion, more than we can 
the Motion of a Ship, or any thing therein, 
in a calm Day, and if another Ship lay at 
Anchor, we ſhould judge that to move back- 
ward and not, ourſelves forward. And by 
the Will of the great Creator; the Law of 
Gravity, whereby all heavenly Bodies have a 
Tendency towards the Center of our Earth, 


is much greater than that by which they are 


forced off by the Earth's Motion. round its 
Axis, or the centrifugal Force, as they call it; 
and it is this allwiſe Proviſion that keeps all 
things together on the Surface of the Earth; 
and alſo keeps every Planet in itsproper Circle, 
and at its due diſtance from the Sun or from 
its primary one: And this univerſal «Law 
prevails every where, 


That incomparable Philoſopher, Sir Sir Ice | 


Newton 


his Opi« 


Teac Newton, has demonſtrated the-Laws of 
Nature, as a Rule that univerſally holds, by 
which the Sun doth not turn round the 
Earth, but the Earth turns round the Sun 


once in a Vear. He fays, that it is certain 


either the Sun turns round the Earth, or the 
Earth the Sun in a Year, but he fays, if the 
Sun ſhould be made to turn round the Earth, 
the ' univerſal Law of Nature would thereby 
be violated, and the Proportions of the Mo- 
tions deſtroyed. 0 * 7 Bal 
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To demonſtrate the Capernican Syſtem by To pre- 


the Aſimilo, it muſt be prepared accord: pa 


ingly: Firſt put the Sun upon the long ſtrait 
Wire which paſſeth through the Poles, and 


G place 


re the 
achine. 
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place him equally between the Poles, in 
the fame place where the Earth was in the 
Ptslemaic Syſtem ; then take notice that a 
there is a large Meridian and Horizon, 
wherein the celeſtial Sphere is placed, fo is 
there a little braſs Meridian and Horizon, 
wherein the terreſtrial Sphere muſt be placed, 
upon the ſhort ſtrait Wire its Axis ; and then 
fixed in the middle of the Moon's Orbit, byf 
two ſhort pins, one of which reacheth from 
the beginning of Cancer, in the Moon's'Or- 
bit, to 28 d. 30 m. from the Eaſt northward 
upon the Horizon; the other from the be. 
ginning of Capricorn to 28 d. 30 m. from th 
Weſt ſouthward upon the Horizon; for a 
the Inclination of the Ecliptic from the Equi 
noctial is 23 d. 30m. and the Inclination d 
the Moon's Orbit from the Ecliptic full 5 De 
grees; theſe added together makes 28 d. 30 n 
Therefore when the Earth's Axis 1s ab 
ways held parallel to itſelf, that is, when the 
Poles. of the terreſtrial Sphere points to the 
Poles of the celeſtial Sphere, then all the 
Orbits are in a right poſition, and the Sun, 
and Moon, and Earth, at the fame diſtance 
one from another, as they were in the Pr 
lemaic Syſtem. | 
The Sun being as the center, the large 
Circle fixed by 4 pins of equal length, cal. 
led the Sun's Orbit in the Prolemaic Syſtem, 
is called the Earth's Orbit in this Syſtem: 
But the Moon's Orbit is the fame in both 
Syſtems, for it moves along with the Earth 
FI l in 
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in its Orbit, in this Syſtem, and the Moon's. 
Orbit is ſcrewed faſt to the Earth's Orbit, as 
the Caſe requires. For to what point ſoever 
the Earth is moved to, in its Orbit, viz. the 
Ecliptic, in the annual motion ; the fame 
point in the Moon's Orbit muſt be ſet to the 
point; and they mult be faſtened together by 
the Screw, | 


The Demonſtrations by the Aſſimilo. | 


ET us ſuppoſe ourſelves on the Iſland Pricey 1. 

1 L of St. Thomas, in the Coaſt of Barbary, er 
upon the Equator the roth of March, then tants upon 
the Sun will appear to be in the beginning of the Fqua- 
Aries, and conſequently the Earth muſt be 
oppoſite, viz. in the beginning of Libra; 
ſet the beginning of Libra in the Moon's 
Orbit, to the beginning of Libra in the 
Earth's Orbit (it may be ſcrewed faſt to the 
large Circle) then we fee the Sun would be 
vertical or juſt over our Heads at Noon, be- 
ing then upon our Meridian. . 

Turn the Earth round according to its di- The 
urnal motion from weſt to 'eaft, and by Farb 


N diurnal 
that time we are got a quarter round, are at and annu- 


| the eaſt part of the Horizon, then the Sun al moti 
large ſeems to {et in the welt part of the Horizon; 
cab and when we are got half round upon the 
tem oppoſite point of the Meridian it is midnight, 
em vhen three fourths round are upon the welt 
both part of the Horizon, and then the Sun ſeems 
darth to riſe upon the eaſt part of the Horizon, 
| G 2 and 
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and when got quite round, are upon the Me- 
ridian again at Noon. The Sun being then 
over the Equator, will enlighten the Earth 
from Pole to Pole, and as one half of the 
Earth is always above the Horizon, and the 
other below, we muſt be as long above the 
Horizon as below; conſequently then Days 
and Nights muſt be equal. And then 
by moving the Earth one Degree every 
Day eaſtward, according to its annual 
motion, and alſo turning it round eaſt- 
ward according to its diurnal motion, wi 
91 Days, viz. the 10th of June, will be a 
the Tropic of Capricorn; then the Sunwalll 
appear to be in the Tropic of Cancer, and 
juſt over that Tropic upon the Earth, "bo 
23 d. 30m. north from us, therefore we 
would not have ſo much heat, as when hey 
was over the Equator; by continuing the 

| Earth's two motions, in 91 Days more, 
vi. the 10th of September would be in the 
beginning of Aries, then the Sun would ap- 
pear to be in the beginning of Libra, juſt 
over us, as when we was in the beginning 
of Libra, and we would have the like heat 
from him, 

Then by continuing the Earth's diurnal 
and annual motions, in 91 Days, vis. the 
roth of December, ſhe would be in the Tro- 
pic of Cancer, then the Sun would appear 
to be in the Tropic of Capricorn, and juſt 
over that Tropic upon the Earth, ſo 234 
30m, ſouth from us; therefore we 1 

| ave 
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Me vc the like heat as we had in the Tropic 
then pf Capricorn, and by continuing the Earth's | 
arth Wk 0 natural motions, 91 Days more, vis. 
the the roth of March, would be again in the 
the beginning of Libra; ſo finiſhed the annual 
the Wor yearly courſe. 

Jays 


And we may obſerve; that grit al that 
eme, we are as long above the Horizon as 


ven below it, being in a right Sphere; the Equa- 

null tor and all its Parallels are croſſed by the Ho- 

eaſt. Wrizon at right Angles, conſequently it muſt 

„ be there equal Day and Night through the 

e Lear. 

wil And in order to make this yet more plain-0 
and ly appear, take notice that there is a little ( 

of * Circle and Index belonging to the terre- Index. 
well ſtrial, as well as the celeſtial Sphere; there- 

n he fore bring the Ifland of St. Thomas, the place 
the that we ſuppoſe ourſelves to be in, to the 

ore, Meridian, and ſet the hour Index to that 

the place; hence it is evident the Sun files and 

ap- ts at 6 O Clock ng Day throughout the 
july Lear. 

ning It is required to take notice, hit there is 

heat a moveable, as well as a fixed Horizon be- 


longing to the terreſtriał Sphere, that move- - 


ral able Horizon denotes that Hemiſphere of the 
the Earth enlightned by the Sun according to his 
ro-: declination ; and maybe moved higher and 
pear WW lower from the Poles each Day 15 Minutes, 
juſt according to the Sun's declination, and will 
2% ſhewy that when the Horizon croſles the 
ld Equator at oblique Angles,” all the Parallels 
lave to 
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to the Equator will be unequally divided; 
and our Days and Nights will increaſe and 
decreaſe accordingly. 
or te In Partition the 4th it is found there is 
Moon's new Moon April 22. 1734, Then by the 
monthly Kalendar (as before taught) the Sun appears 


and annu- 


al motion, to be in the 13th Degree of Taurus, and as it 

and the E. is new Moon ſhe muſt be in the ſame point 
clipics. in her own Orbit; and the Earth oppoſite 

thereto, viz. the 13th Degree of Scorpin 

Put the 13th Degree of Scorpio, upon the 

Moon's Orbit, to the ſame Point in the 

Earth's Orbit, vig. the Ecliptic ; we find 

that this Conjunction is ſo near to a Node, 

that ſome part of the Earth is involved in the 

Moon's Shadow, ſo as to cauſe a ſmall E. 

clipſe on the Earth (commonly called an E- 

clipſe of the Sun) but inviſible to any part of 

Europe. 37 

Turn the Earth round from weſt to eaſt, 

according to its diurnal motion, and we ſee 

the Sun and Moon both ſet together, ſo we 

can have no moonlight that Night. But by 

moving the Earth 1 Degree, and the Moon 

13 Degrees every Day eaſtward, according 

'to their proper motions, in a few Days the 

Moon will have outgone the Earth ſo far, 

that by turning the Earth round according to 

its diurnal, or daily motion, after the Sun 

ſets upon our Horizon, it will be a conſidera- 

ble time before the Moon ſets upon our Ho- 

rizon; (and it will be 48 Minutes longer eve: 

ry Night; as hath becn before ar 

| e 
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e perceive no Light from the Moon while 
he Sun is above our Horizon : But after he 
is ſet, we have light from the Moon till we 


We got out of her Hemiſphere : In 7 Days 
from the change, the Moon hath got through 


care. quarter of her Orbit, after Sun ſets, ſhe 
as US ives us Light till we be got out of her He- 
ante miſphere, viz. Midnight: In 14 Days from 
Rs change, ſhe has got half round her Or- 
Na pit, then we ſee that as ſoon as the Sun ſets 
the upon our Horizon the Moon riſes, and when 
A the Moon ſets the Sun rifes, for her He- 


miſphere then reacheth from one Horizon to 
the other, ſo we can have no Darkneſs. 


$ = As the Moon was in a Node laſt change, 
EB hc now being got half round her Orbit muſt 
„ be in the other Node, but is not yet in op- 


poſition with the Sun and Earth, for in 14 
Days from the change, the Earth is got 14 
Degrees forward in its annual motion, but in 
a Day more the Moon will over- take it, then 


ne chey will be in oppoſition, and make full 

t by Moon. +80 

0008 If ſhe was in or near the Node, there 
e would be an Eclipſe in the Moon, but here 


we ſee ſhe is got paſt the Node, ſo that the 
far, Rays of the Sun can go beſide the Earth, and 
8 10 BY ſhine full upon the Moon, therefore can be 
Sun f no Eclipſe. In a Day more the Earth is got 


en Degree and the Moon 13 Degrees more 


Ho- eaſtward, ſo will be 12 Degrees aſunder; 
which is equal to 48 Minutes of Time, there- 
7 fore after the Sun ſets upon our Horizon, it 

fe | will 
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it will be 48 Minutes before the Moon riſeth 
and fo. much later every Night. In 21 Days 
from the change, the.Moon hath got three 
fourths through her Orbit, then we ſee, be. 
fore we come into the Moon's Hemiſphere 
that is, before ſhe riſes upon our Horizon, we 
are at midnight. In 28 Days from the 
change the Moon is got round her Orbit, 

but in the mean time the Earth is got near af 
Degrees forward, but in about 2 Days more 
the Moon overtakes the Earth, and then is in 
conjunction with the Sun, and makes ney 
Moon in 3o Days. And by ſhewing 12 
ſuch monthly courſes in the Moon, we they 
one annual Courſe of both the Earth and 
the Moon, as we did before in the Earth, 
We may obſerve, that whether or- not 
there be any Eclipſe, yet the Moon's Lati- 
tude is always in this poſition a little leſs at 
new and full, than when half full. The 
reaſon of the Moon appearing with the ſame 
Face to us, is becauſe ſhe moves round her 
Axis in the fame time that ſhe performs he! 
Circle round the Earth, viz. in 1 Month. 
And ſhe is ſo fixed in the Machine, as to 
perform both Motions at the ſame time. 
farin 2. In the laſt Example I demonſtrated the 
2: the celeſtial Lights, as they appear to the Inhabt- 
rants in tants upon the Equator. In this Example 
the Lati- will demonſtrate them as they appear to the 


3 of Inhabitants in any Latitude; in order to 
ondon. 


which we will ſuppoſe ourſelves in the Ci 


ty of London in Great Britain. At the, 
| 10 
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roth of March; then the Sun appears in 


the beginning of Aries, the Earth muſt be 
in the beginning of Libra; (and as the 


Vun always enlightens one half of the Earth 


at a time, and conſequently that Hemiſphere 
to which he is oppoſite) the Sun then being 
over the Equator, will enlighten the Earth 
from Pole to Pole ; and by the diurnal mo- 
tion of the Earth, we are as long in the Light 
as in the Dark: Therefore our Day and 
Night is equal at that time: 

But our Days increaſe according to the 
declination of the Sun, whoſe greateſt de- 
clination is 23 d. 30 m. and performs that in 
about 91 Days ; fo that this declination is in 
a Mean, about 15 Minutes in one Day, 

By moving the Earth 1 Degree every Day of the 
eaſtward, its annual motion; and alſo turning Earth's 
it round eaſt ward, its diurnal motion; we ſee nal 


a ; g and annu- 
the Sun's Light begins to reach beyond the al moti- 


North Pole, and fall ſhort of the South s. 
Pole, and more and more what correſponds to 
1 5 Minutes every Day, therefore we muſt be 
longer and longer in the Light every Day, 
tor 9 1 Days, vi. the roth of June; then the 
Earth is got to the Tropic of Capricorn, and nen the 
the Sun appears to be in the Tropic of Cancer, Earth is 
his greateſtdeclination northward, and neareſt — the N 
diſtance to us, conſequently we muſt then 8 
have the greateſt heat from him, and then isthe mid- 
the enlightned Hemiſphere of the Earth Ag 
oppoſite to him reacheth 23 d. 30 n. beyond 
the North Pole, and falls 23 d. 30 n. ſhort 

| H of 
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of the South Pole, equal to the Inclination 
of the Ecliptic, and the Sun's greateſt de- 
clination, therefore our Days muſt be at the 
longeſt, as well as at the hotteſt, ſo that then 
is the middle of our Summer Seaſon. 

And that this may yet more evidently ap- 
pear, we may obſerve, when the Earth was 
in the beginning of Libra, the Equator and 
all its Parallels are equally biſected by the 
Horizon; after which we may put the move- 
able Horizon 15 Minutes lower than the 
North Pole every Day, according to the de- 
clination of the Sun, till the Earth be got to 
the Tropic of Capricorn, then we fee the 

moveable Horizon reacheth 23 d. 3o m. be- 

yond the North Pole, and falls 23 d. 30 n. 

ſhort of the South Pole, and though it equally 

divides the Equator itſelf, yet does it unequal- 

ly divide all its Parallels; and as the greateſt 

Portion of the North Tropic (in which the 
Sun appears to be) is above the moveable 

Horizon, which denotes the enlightned Por- 

tion of the Earth, conſequently our Days 

muſt then be ſo much longer than our 

Nights. And by ufing the Hour Index we 

{ze when the Earth was at the firſt of Libra, 

the Sun roſe and ſet at 6 o' Clock; but when 

the Earth is in the Tropic of Capricorn, the 

Sun riſes about three quarters of an Hour af- 

ter 3, and ſets about a quarter of an Hour after 

8; we may perceive that we are then but a 

Mort time below the moveable Horizon, and 
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all that ſhort time is Twylight, as explained 
in Partition II. 2 
The Earth being at the Tropic of Capri- 
corn the loth of June, by moving it 1 De- 
gree every Day, its annual motion; and turn- 
ing it round from Weſt to eaſtward, its di- 
urnal motion; we” ſee the Sun's Light be- 
ins to come more towards the South Pole, 


and leſs towards the North Pole, in a Mean, 


about 15 Minutes every Day, and the move- 
able Horizon may be ſet aceordingly; 
and in 91 Days, viz. the 10th of September, 
the Earth is got to the beginning of Aries; 
then the Sun appears to he in the beginning 
of Libra, and over the Equator; ſo our Day 
and Night is equal, and the moveable and 
fixed Horizons are both as one. And they 
croſs the Equator and all its Parallels at right 
Angles, juſt as when the Earth was in Libra, 
as before demonſtrated, the Sun's 'Light is 
from Pole to Pole. | 

By continuing the Earth's natural motions, 
we ſee the Sun's Light begins to reach beyond 
the South Pole, and falls ſhort of the North 
Pole; and more and more 15 Minntes eve- 
ry Day: Therefore we mutt be longer and 
longer in the dark every Night, for 9x Days, 
diz. to the roth of December; then the 
Earth is got to the Tropic of Cancer, and 
the Sun appears to be in the Tropic of Ca- 


pricorn; his greateſt declination Southward, 


and greateſt diſtance from us, conſequently; 


then we muſt have the leaſt heat from him. 
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And then the enlightned Hemiſphere of the 
Earth reacheth 23 d. 30 m. beyond the South 
Pole, and falls 23 d. 30 m. ſhort of the North 
Pole; equal to the inclination of the Eclips 
tic, and the Sun's greateſt declination: Theres 
fore our Days mult be at the ſhorteſt, as well 
as at the coldeſt, ſo that then is the middle 

of our Winter Seaſon, | 

When the And the moveable Horizon having been 
march 1s put 15 Minutes lower than the South Pole 
Tropic of every Day, it reaches 23 d. 30 m. beyond 
Cancer it is the South Pole, and falls 23 d. 30 m. ſhort of 
= 4 the North Pole; and though it equally di- 
Winter, vides the Equator itſelf, yet does unequally 
divide all its Parallels; and as the greateſt 
Portion of the South Tropic (in which the 
Sun appears to be) is below the moveable 
Horizon, which denotes the enlightned Por- 
tion of the Earth, conſequently our Nights 
muſt then be ſo much longer than our Days; 
and by uſing the Hour Index, we find the 
Sun riſes about half an Hour after 8, and 
{ets about half an Hour after 3. 7 
By continuing the Earth's annual and di- 
urnal motions, we ſee the Sun's. Light begins 
to come more towards the North Pole, and 
leſs towards the South Pole, about 15 Mi- 
nutes every Day ; and the moveable Horizon 
may be ſet accordingly, and in 91 Days, 
dig. the 1oth of March, the Earth is got to 
the beginning of Libra again, then the Sun 
appears to be in the beginning of Aries, and 
Over 
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of the Sun; but in this Change 
Moon is not ſo near her Node, as to hinder 
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wer the Equator ; fo the Earth hath finiſhed 
its annual or yearly Courle. | 

In Partition IV, it is found, there is a Of the 
new Moon May 21. 1734. Look for May Moon's 
21 in the Kalendar upon the Horizon, and and annu- 
againſt it is the 11th Degree of Gemini, the ＋ 
Sun's apparent Place, and as it is new Moon, cliptes 
ſhe muſt be upon the fame Point in her own 
Orbit, and the Earth oppoſite thereto, vig. 
the 11th Degree of Sagittarius; put the 
11th Degree of Sagittarius, on the Moon's 
Orbit, to the ſame Place on the Earth's Or- 
bit, viz. the Ecliptic : If the Moon be then 
in or near a Node, there will be an Eclipſe 
of the Earth, commonly called an Eclipſe 


we find the 


the Rays of the Sun from falling on any 
part of the Earth ; therefore there can be no 
Eclipſe. The Sun and Moon being in con- 
junction, they will ſet both together upon 
our Horizon that Day, ſo we have no Moon- 
light, but by moving the Earth 1 Degree, and 
the Moon 13 Degrees every Day, according 
to their proper motions eaſtward, we have 
every Night 48 Minutes more Moonlight, 
and in 7 Days from the change, the Moon 
having got over a quarter of her Orbit, we 
ſee her Light continues till Midnight; in 14 
Days ſhe hath got half round her Orbit, then 
when the Sun ſets upon our Horizon, the 
Moon riſes; and when the Moon ſets, the 
dun riſes ; therefore we can have no Dark- 


neſs 
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neſs, Next Day the Moon is got right oppo 
fite to the Sun, therefore is full Moon, i 
ſhe be in or near a Node then, there will h 
an Eclipſe of the Moon, but in this full yp 
find ſhe is not fo near her Node, but tha 
the Sun's Rays may go by the Earth, and 
ſhine full upon her, ſo there can be no E 
clipſe this full. After this we have 48 M. 
nutes darkneſs more and more every Night 
and in 7 Days from full, or 2 1 Days from 
the change, the Moon hath got three fourth 
through her Orbit, then we ſee_ ſhe canng 
riſe upon our Horizon before Midnight 
And in 28 Days from the change, the 
Moon hath got round her Orbit, but in th 
mean time the Earth hath got near 28 De 
grees forward in the Ecliptic ; therefore the 
Moon muſt go above 2 Days more before 
ſhe overtakes the Earth; and then ſhe is in 
conjunction with the Sun, and makes -a-ney 
Moon in 30 Days. And by ſhewing 12 
monthly Courſes of the Moon, we ſhew 1 
annual Courſe of both the Earth and the 
Moon, as we have done before, in the 
Earth, 
When the When we demonſtrated the Earth's annu- 
Sun ap- al motion, we took notice that when the 
pears m Earth was in Capricorn, and the Sun in Cas. 
can but cer, that we could but ſtay a ſhort time be- 
ſtay a ve- low the moveable Horizon, which denotes 
= ©. the Sun's Hemiſphere, or that Portion of 
of his He- the Earth enlightned by the Sun ; the ſame 
milphere, Obſervation may be made of the Moon, fot 


but when 
the Moon the 
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he moveable Horizon alſo denotes the is in C- 
Moon's Hemiſphere, or that Portion of the 26-1 
Earth enlightned by the Moon; but when a fhorter 
he Moon is in Cancer, and near full, we ie 1 
uſt ſtay a ſhorter time below her Hemiſ- miſphere, 
phere, than we did below the Hemiſphere we have 
pf the Sun. For the Sun's greateſt declina- 1gnget 
ion is but 23 d. 130 m. and the Moon's 284. Light 
30 m. therefore if we put the moveable Ho- — 
120m 28 d. 30m. below the North Pole, it of the 
plainly appears that we can but ſtay a very ante 
hort time below the Moon's Hemiſphere, © 
hen we are in the Latitude of London ; but 
we were farther North at that time, the 
loon would ſcarce ſeem to ſet at all; for 
his reaſon the Moon's ſetting and riſing 
tems uncertain. | 

We may obſerve, that between the change Of the 
nd full, the Moon is ſeen by us in the Even- e - 
ng, or former part of the Night; the Sun "xc" 
etting weſtward, cauſes the Horns of the 

oon to bend eaſtward ; and between full 
ind change, the Moon is ſeen by us, in the 
atter part of the Night or Morning; the 
dun riſing eaſtward, cauſes the Horns of the 
Moon to bend weſtward. 

Having in the Firſt Example ia this Par- Varier 3. 
fition, by the Aſimilo, demonſtrated the cele- 8 8 
ſtial Lights, to the Inhabitants upon the Equa- pearances 

or, and in the ſecond Example, to thoſe in df ce 
he Latitude of London, and the like may Lights 


be underſtood for any Latitude, I will in under the | 
his third and laſt Example demonſtrate — 
| how 


_ Motions. Sun's Light begins to reach beyond th 
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how they appear in the very Poles of . 
World. 

We will ſuppoſe ourſelves under theNort 
Pole the 1oth of March, the Sun then ap 
pears to be in the beginning of Aries, thy 
Earth is in the firſt of Libra. The Sun 
then being over the Equator, will enlighte 
the Earth from Pole to Pole. By moving the 

Of the Earth 1 Degree every Day eaſtward, th 

Earth's annual motion, and alſo turning it round from 


diurnal : 
and annual Weſt to Eaſt, the diurnal motion, we ſee th 


North Pole, and fall ſhort of the South Pale 
more and more ſome 15 Minutes every Day 
for 91 Days, viz. to the 10th of Jun 
then the Earth is got to the Tropic of Capri 
corn, where the Sun ſeemingly; but the 
Earth really, returns back again ; then the 
Sun's Light begins to come more and mot 
towards the South Pole, and leſs towards the 
North Pole, ſome 15 Minutes every Day, for 
91 Days, v2. at the 1oth of September thi 
Earth is got to the firſt of Aries, and the 
Sun in the firſt of Libra, over the Equator > 
and enlightens the Earth ſrom Pole to Pole; 
and we plainly ſee that all that time, vw 
for half a Year, the North Pole was in the 
Light, and the South Pole in the Dark, 
then by continuing the Earth's natural mo- 
tions, we ſce the Sun's Light begins to reach 
beyond the South Pole, and fall ſhort of the Ha 
North Pole, fome 15 Minutes every Day, for 


91 Days, viz. the 10th of December, the n 
Earth 
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W-arth is got to the tropic of Cancer, where 
he ſun ſeemingly, but the Earth really, re- 
turns back again; and the Sun's Light be- 
rins to come more towards the North Pole, 
and leſs towards the South Pole, ſome 15 

inutes every Day; for 91 Days, v/z. the 
goth of March, the Earth is got to the firſt 
pf Libra again, and the Sun in the farſt of 

{ries, and over the Equator, fo enlightens 
he Earth from Pole to Pole; is is evident, 
hat during that half Vear, the South Pole 
as in the Light, and the North Pole in the 
ark. 

In Partition IV. it is found, there is a Of the 
ew Moon, September 17. 1734. By the monthly 
calendar upon the Horizon, the Sun ap- Courle. 
ears to be in the th Degree of Libra, and 
he Moon muſt be in the ſame Point of the 
cliptie as it is the change, and the Earth in 
de Oppoſite Point to them; therefore {ct 
he Moon to the 7th Degree of Libra on 
ger own Orbit, and the oppoſite Point, viz. 
he 7th Degree of Aries, on the Moon's Orbit, 

d to the 7th Degree of Aries on the 

arth's Orbit, viz. the Ecliptic. If the 
loon be in or near the Node, there will 
de an Eclipſe of the Earth, (commonly 
alled an Eclipſe. of the Sun) but in this 
hange we find the Moon is not ſo near her 
ode, as that her ſhadow will fall upon any 
dart of the Earth, ſo that there can be no 
clipſe this change: Then move the Earth 
ne Degree, and the Moon 1 3 Degrees every 

I Day 
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Day eaſtward, according to their proper P 
tions, we ſee the Moon's Light reacheth be 

ond the South Pole, and comes ſhort of the 
North Pole, more and more every Day, fo 
7 Days; then ſhe is at the tropic of Caprj 
corn, then her Light begins to come more te 
wards the North Pole, and leſs towards th 

South Pole every Day for 7 Days; then ſhe 
is at Aries and over the Equator, and en 
lightens the Earth from Pole to Pole, butt 
is evident that all theſe 14 Days, the Noi 
Pole was in the dark, then we may perceit 
the Moon's Light reacheth beyond the No 
Pole, and comes ſhort of the South Pole mar 
and more every Day for 7 Days; then ſhei 
at the Tropic of Cancer, then her Light kt 
gins to come more towards the South Polk, 
and leſs towards the North Pole, every Da 
for 7 Days; then ſhe is at Libra again, ani 
over the Equator ; but it-plainly appears tha 
all theſe laſt 14 Days the North Pole ha 

the Light of the Moon: And fo ſhould m 
have, in every Moon, her Light for 14 Day 
together, and be in Darkneſs for 14 Days 

that is, during the half Year that we ha 

no Light from the Sun. But theſe 14 Da 
do not always happen at the beginning nal 
end of the Moon, but according as tit 
changes in the ſigns, vlg. in the Ecliptic. 
In Partition II. I have, by the Aim 
according to the Prolemarc Syſtem, demo Ee 
ſtrated the celeſtial Lights, and ſhewn how 


they appear to any part of the Earth; and 
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by ſeveral Varieties, Inſtances, and Exam- 


Pore. ics, ſhewn the cauſe and reaſons of Days 
bh beg nd Nights, their Increaſe and Decreaſe, the 
1 thei: Front Seaſons, vis. Summer and Winter, 
7, leat and Cold, the occaſion of the Moon's 


Increaſe and Decreaſe, - the ſolar and lunar 
Ecliples, &c. and in this 3d Partition have, 
yy the Afimilo, according to the Copernican What is 
&yſtem, by the fame Varieties, Inſtances, 3 
and Examples, demonſtrated all the fore- Syſtems. 
entioned Particulars; and they all come to 
he very fame thing; whereby I prove, that 
all theſe Motions, Revolutions, and Periods, 
7c, may be ſufficiently accounted for, by 
either the Prolemarc or Copernican Syſtems, 
and that they both anſwer the ſame end. 
But there are other Phanomena's of the 
dun, which are only taken notice of by the 
ore curious in theſe Matters. Such 1s the 
lifferent Diſtance of the Sun from the Earth 
it different parts of the Year, as alſo his ap- The gun 
caring of a different Magnitude, and Hisnearer the 
ceming to move at a different rate. And Barth in 
hat he is nearer to the Earth in our Winter har in 
han in our Summer; and further from theSummer. 
Earth in our Summer than in our Winter. 
heſe ſeem great Difficulties to thoſe that 
are not well acquainted with Aſtronomy, fo 
hat they have little regard to what the Aſtro- 
nomers ſet forth. For fince the Sun is the 
Fountain of Heat as well as Light to the 
W-arth, it may be aſked, how it comes to 
aſs, that the Sun is hotter to us in Summer 
I 2 than 
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than in Winter; if ſo be he be further from 
us in Summer than Winter? Therefore! 
will remove theie Difficulties, and ſhew that 
they will not counter-change the Seaſons a 

many apprehend, 4 ph ir 
If the The Amilo, or Machine, being already 
Sun be Prepared according to the Copernican Syſtem, 
Far in the large Circle, which denotes the Earth 
Winter Orbit, is fixed at a due diſtance from the E 
1 cliptic by four ſhort Pins, in both Syſtemg 
that will but now we muſt take away that Pin, which 
_ is in the Tropic of Capricorn, and put the 
the Sea” Circle cloſe to the Ecliptic, then the Sun 
ſons. Will not be in the Center of the Circle, but 
neater to Cancer than Capricorn, (and if the 
Circle was elliptical, the Sun would not ben 
the Center, but in a Point in the longer Dt 
ameter called the Focus.) A Line drawn 
Copennican from Aries to Libra through the Center d 
>yitem. the Sun, equally divides the Ecliptic, but 
unequally divides the Earth's Orbit; the 
greater Segment thereof anſwers to the fix 
ſouthern Signs, and the leſſer Segment ah. 
ſwers to the ſix northern Signs; and as the 
Earth in its annual Motion moves in ſome 
ſort, each Day alike, conſequently the Earth 
muſt ſpend more time in paſſing under the 
ſouthern, than northern Signs; (and is ſup- 
poſed about 8 Days) therefore the Sun wil 
appear to. ſpend leſs time in the ſouthern, 
than northern Signs, and ſeem to move 
more ſlowly in the northern, than ſouthern 
Signs; that is, the Sun ſcemingly moves 
| 2b Rowell 
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loweſt in Summer, when the furtheſt from 


the Earth; and quickeſt in Winter, when 


neareſt the Earth. | 


And as the Sun's, Diameter appears leſſer 
in Summer, and bigger in Winter, ſo the Sun 
is more diſtant from us in our Summer than 
in our Winter. Let us ſuppoſe ourſelves in 
the Latitude of London, and begin with the 
1oth of March, then the Sun appears to be 
in the firſt of Aries, and the Earth is in the 


firſt of Libra; by moving the Earth 1 De- 


oree every . Day eaſtward, according to-the 
ſeries of the Signs, its annual motion, and 
alſo turning it round every Day from Weſt 
toEaſt, according to its diurnal motion ; till it 
be at the Tropic of Capricorn; then the Sun 
appears in the Tropic of Cancer, and is 
the middle of our Summer; and we ſee 
that then the Earth is at its greateſt diſtance 
from the Sun, by continuing the Earth's 
proper motions; till it is got to the firſt 
of Aries; then the Sun appears to be in 
the firſt of Libra, and we fee the Earth 
is at the fame diſtance from the Sun as 
when it was in the firſt of Libra; by con- 
tinuing the Earth's natural motions, till it is 
at the Tropic of Cancer ; then the Sun ap- 
pears to be in the Tropic of Capricorn, and 
is the middle of our Winter; and we ſee that 
then, the Earth is at its leaſt diſtance from the 


Sun, 
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Ptolemaic 


Syſtem. 
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Sun; by. continuing the Earth's proper mo- 
tions, it is got to the firſt of Libra again, ſo 
6niſhed'j its annual Courſe as uſual. And we 
plainly fee that the cauſe and reaſons of Days 
and Nights, their Increaſe and Decreaſe, and 
the different Seaſons of the Year, are all the 
fame as when the Sun was placed in the 
Center; only it is to be obſerved, that the 
Sun 1s nearer to usin Winter than i in Sum- 
mer. But it is obvious, that doth not coun- 
ter-change the Seaſons ; for we have not the 
greateſt heat from the Sun, when we are 


neareſt to him; our different heat does not 


ſo much depend upon that as upon the 
Quantity or Number of the Sun's Rays 
or particles of Light, and their falling more 
directly or more obliquely upon us, 

little approach of the Earth to, or its ec 
from the Sun, will make no ſenſible Alte- 
ration as to heat or cold. | 


Having explained and demonſtrated theſe 
Hypotheſes and Phanomena, according to 
the Copernican, Syſtem ; I now proceed to 
ſhew them according to the Prolemaic Sy- 
ſtem. The Machine being prepared accord- 
ing to the Plolemaic Syſtem ; take away the 
Pin, which is in the Tropic of Cancer, and 
put the Circle cloſe to the Ecliptic, then the 
Earth will not be in the Center, but nearer 
to 5 6 than Cancer; then the Circle 
which now denotes the Sun's Orbit, will be 


unequally divided as before, the greater Seg- 
ment 


_— — Po — _M= — mg m 8 
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ment whereof (now) anſwers to the ſix nor- 


thern Signs, and the leſſer ſegment "anſwers 
to the ſix ſouthern Signs; and as the Sun 


in his annual motion moves nearly every Day 


alike, conſequently the Sun muſt ſpend more 
time in the northern than ſouthern Signs, 
(which time is ſuppoſed to be about 8 Days) 
and ſo ſeems to move more ſlowly in the 
northern than ſouthern Signs ; that is, the 
Sun moves ſloweſt in Summer, when furtheſt 
from the Earth; and quickeſt in Winter, 


when neareſt the Earth; and the Sun's 


Diameter appears leſs in Summer and big- 
ger in Winter. So the Sun is more diſtant 
from us in our Summer than in our Win- 
ter. | | 


Let us begin with the roth of March, 
then the Sun is in the firſt of Aries; by 


moving the Sun 1 Degree every Day eaſt- 


ward, according to the Series of the Signs, 
his annual motion, and alfo turning him 
round every Day from Eaſt to Weſt, accord- 
Ing to his diurnal motion, till he be at the 
Tropic of Cancer, is the middle pf our Sum- 
mor; we ſee that then the Sun is almoſt 
at his greateſt Diſtance from the Earth; by 
continuing the Sun's motions, till got to the 
firſt of Libra; we ſee he is at the fame 
Diſtance from the Earth, as when he was in 
the firſt of Artes ; by continuing the Sun's 
motions, he is at the Tropic of Capricorn, 
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is the middle of our Winter, and we -{&. 
then the Sun is almoſt at his leaſt Diſtance 
from the Earth; and by continuing the Sun's 
motions till he is at the firſt of Aries again, 
ſo has finiſhed his annual Courſe as uſual; 
and we fee that the Cauſe and Reaſons of 
Days and Nights, and the different Seaſons 
of the Year, Sc. are all the ſame as when 
the Earth was placed in the Center, only the 
Sun is nearer to us in Winter than in Sum. 
mer, which cannot counter- change the Sea 
ſons, for the Reaſons given before. For the 
Sun feels more or leſs hot to us, not only 
as it is nearer or further from us, but alla 
as its Rays come more in number, and more 
or leſs directly to us. Whence though 
the Sun be further from us in Summer than 
in Winter, yet becauſe its Rays are much 
more in number, and more nearer prependi 
cular to us in our Summer than in out Win- 
ter, the Sun is hotter to us in our Summe 


than in Winter. 


— 1 . « == 
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I have now fully explained and demon- 
ſtrated the fore-mentioned Hypotheſes and 
Phanomena, according to the Prolemaic and 
Copernican Syſtems ; and they both anſwer 
the ſame end; which farther proves, that 
theſe Phanomena, may be ſufficzently 
accounted for, hy either the Prolemaic or 


Hs 
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As Aſtronomers ſet forth, that the Sun is Some of 
hearer to the Earth in our Winter than Sum- 1 
mer, that ſeems a greater Myſtery to the opinion 
Publick, than any other part of Aſtronomy, oy ms 
and doth ſo effect the Minds of many, that nearer the 
they have no regard to what the Aſtrono- * 
mers ſay; for which reaſon I have fully ex- dr tn 
plained the Caſe, and demonſtrated it by the Summer. 
Aſimilo, by which it appears, that though it 
be ſo, it will not counter-change the Seaſons 
as ſome apprehend, But it is rationally ſolv- 
ed by the annual motion of the Earth in an 
elliptical Orbit round the Sun, placed in one 
of the Focuſes of the Eclipſes, according to 
the Copernican Syſtem ; or by ſuppoſing the 
Earth fo placed according to the Ptolemaic 
Syſtem ;z as I have ſhewn, 
As to whether Orbits be elliptical or cir- 
cular, makes no ſenſible Difference as in this | 
Doctrine of the Sphere, as explained in Par- = 
tition I. but if Bodies are unequally placed 
in their Orbits, it makes ſome Alteration ; if 
the Sun be not in the Center of the Earth's 
Orbit, but nearer to one end, then it is plain 
the Sun is nearer to the Earth in our Winter 
than in our Summer ; (as we are in the North 
Latitude.) And thoſe in South Latitude 
have the Sun neareſt to the Earth in-their 
Summer. | 
The Reaſons given why the Sun is nearer 


to the Earth in our Winter than in Summer 
are theſe : Po RT? 


K : I. By 
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Aae 1. By Obſervation the Sun tarries about g 
why the Days longer in the North, than in the South 


Sun is to of the Echptic. 
be fuppol* 2. He then appears to move flower than 


ed nearer _ 

tothe in our Winter, ſo farther from us. 

Farth in 

Whit: 3. His apparent Diameter is bigger in 
than in Winter than in Summer, ſo nearer to us, 


Summer, 


Which Obſervations certainly demonſtrate 
the Sun to be neareſt to us 8 Days after the 
ſhorteſt, and fartheſt off 8 Days after the 
longeſt Day, I mean in this Age only. 

The rea- Having explained and demonſtratedall the 
tes why Hypotheſes and Phanomena, according to 
«ice Syf both the Prolemaic and Copernican Syſtems 
tem is I now come to ſhew the Reaſons why the 
8 former is by ſome rejected, and the lattet 
the Projz- prefer d. In the lat Syſtem the Earth 
»aic Syi- is the Center, and the Sun, and Moon, and 
tem. fixed Stars, all turn round it from Eaſt to 
Weſt in the ſpace of 24 Hours, by the Re- 
volution of the Primum-mobile; and the 
Sun alſo goes round from Welt to Eaſt ina 
Year ; as appears by the ſeveral Examples 
in Partition II. In the Copernican Syſtem, 
the Sun is the Center, and the Earth turm 
round on its own Axis from Weſt to Eaſt in 
24 Hours, and alſo moves round the Sun in 
a Year, as appears by the ſeveral Examples! in 
Partition III. 

That Hypotheſis i is to be eſteemed moſt 
agreeable, which explains the motions 

| - whence 
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whence the celeſtial Phanomena ariſe, after 


the moſt ſimple (or uncompounded) and uni- 


form manner ; and beſt agrees.to mathema- 
tic Demonſtrations, ' and aſtronomical Obſer- 
vations ; that is, which adjuſt the faid motions 
to the feweſt Laws and Principles: And here- 
in the Copernicanexcels the Ptolemaric Syſtem. 
For which reaſon, the Capernican Syſtem 
is now generally received by the more learn- 
ed in Aſtronomy; and though I have 
taken great pains in explaining and demon- 
ſtrating the Prolemaic, as well as the Coper- 
can Syſtem, (the former being as an In- 
troduction to the latter) in order to reconcile 
ſuch as are unſatisfied, and for their better 
Inſtructions, and farther Explanation of both 
Syſtems; nevertheleſs, I prefer the Copernt- 
can before the Ptolemaic Syſtem. 


—— 
— 
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PARTITION the FOUR TH. 


AVING in Partition I. explained the 

natural Cauſe of the celeſtial Lights, 
Sc. as well as the artificial Machine, and in 
Partition II. explained the Ptolemaic Syſ- 
tem, and in Partition III. explained the C- 
fernican Syſtem, both by the Aſimilo. In 
this IVth and laſt Partition, I will explain 
the moſt uſeful Elements of Chronology, 
K 2 and 


** 


3 © 
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Chronolo- 


gical In- 


Jtitutions. 


cConſiſt of the Explication of the ſeveral 


Of Days, 


+ og Hours, Days, Weeks, Months, and Years, 


„ 


alſo ſhew how to find the Variation of the 
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and the Kalendars, Cycles, and Periods, and 
by ſeveral Examples ſhew how to find all the 
Particulars, generally taken notice of in the 
Almanacks; and ſolve the moſt uſeful Pro- 
blems in Navigation and Aftronomy ; and 


magnetical Compaſs, and the Latitude by Wt: 

Obſervation, and explain the Syſtem of the lt! 

Planets and Comets, and demonſtrate them 

by the Afimilo, i 
By Chronology is underſtood the Art or 

Skill of adjuſting things paſt to. their pro- 

per times. Hence chronological Inſtitutions 


parts into which Time in general is divided; 
and of the ſeveral Characters by which par. 
ticular Times are diſtinguiſhed one Fol 
another. | 

The ſeveral parts of Time are, Minutes, 


Some call the time from Sun-rifing to Suns 
ſetting a Day, and from Sun-ſetting to Sun- 
rifing a Night. Others call the whole Revo- 
lution of the Sun round the Earth a Day, and 
this ſort of Day is moſt applied to uſe ; and 


divided into 24 equal parts, called Hours; and 


called Minutes, (1) n 


When Day 


may begin 


thoſe Hours, divided into 60 equal parts, att 


And . 


(1) That Day is ſometimes called the Nuchthemeron : k WM" 
may be reckoned either from Sun-ſetting to 5un-ſetting, 0f 7 
from Sun-rifing to Sun- riſing; or from Mid-day to Mid-day, 
or frem Mid night to Mid- night. 
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And 7 of thoſe Days is a Week (2), and Of Days, 
4 Weeks a Month; but that Month con- —— 
fiſts only of 28 Days; in leſs than which and a 
time, the Moon moves round the Ecliptic; t. 
and which time of the Month's Revolution, 
is called the Moon's periodical Month; the 
time of one new Moon to another, is called 
the Moon's ſynodical Month; and conſiſts 
of about 29 Days and a half, and 12 ſuch 
Months or Moons, is called- a lunar Year, 
and conſiſts of above 3 54 Days, For 29 
and a half multiplied by 12 is 3 54. (3) 

The time wherein the Sun appears to move 
round the Ecliptic, is called a ſolar Year, 
nd conſiſts of 36 5 Days and almoſt 6 Hours; 
but the Hours are only reckoned every fourth 

car, ſo makes up a Day, which is added 
to February, then that Year conſiſts of 366 Of Leap- 
Days, and is called a Leap-year. The folar * 
Year is moſt applied to uſe: Therefore the 
ſolar Months ſtand in our Kalendar as in the 
following Table. 


Months 


(2) That is the moſt antient Collection, as from the ſa- Days have 
ered Hiſtory, God created the World in 6 Days, and reſted their 
on the 7th from all his Works. The 7 Days of the Week names from 
are commonly diſtinguiſhed by the name of the Planets, (he Planet. 
viz, Saturn, Jupiter, Mars, the Sun, Jenas, Mercury, and 
the Moon. 

(3) The Moon's periodical and ſynodical Months, and 
the reaſons of their difference, is explained in the firſt 


Partition, 
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Calendar Months. Days, Months. Days 
Mon ths. March, 31 September, 30 

Aßpril, 30 O ober, 1 
May, 31 November. 30 5 
Tune, 30 December, 31 
July, 31 January, 313 
Auguſt, 31 February, 28 
— as — n 
184 131 Wh 

184 


| A Common Year 365 
But every fourth Vear February 
hath 29 Days, 0 = 


A Leap Year,,, 366 


— —— 


« 


When the The firſt Day of 3 is now-a-day 
Tear be. commonly looked on as the beginning of the 
Einneth. Year, whether Julian or Gregorian; ye 

there are ſome, who reckon the beginning 


of the Year from the 2 5th Day of Mart, Fi 
commonly called Lady-Day. 

Days ci 

Having ſhewn the reaſon why the 36; SL 


ſolar Year contains 


And alſo why the lunar Year con- 
tains but "Þ 354 


Their Difference, which is 


=P 
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(4) the Difference between the old andOf the 
ew Styles, and thoſe 11 Days is alſo called pact. 


the Epact. Its Uſe hereafter will appear. 
The Cycle of the Moon, Golden Num- Of the 


ays, 
30 
31 


30 per, or Prime, is a circular Revolution of ve Fo of 
31 10 Years, in which ſpace of time, the Sun gun, and 


and Moon finiſh nearly all their Variety of Indiftion. 
Aſpects. The Cycle, or Circle, of the Sun, ' 
maketh its Revolution in 28 Years, in which 
ime all the Variety of Dominical Letters, and. 

ap- years expire. Roman Indiction conſiſts 
ff 15 Years, for once in 15 Years the Nations 


55 ere to receive Donations from, or pay Tri- 
3; Whbutes to the Romans, a thing out of uſe with 


us 


The Victorian Period, or Paſchal Cycle, Of the | 


v made up of Cycles of the Moon and Sun, ind Jalkm 
that is, 19 multiplied by 28, is 532 Years, Periods. 


and after that Period is compleated, not on- 
ly new Moon and full returns to the ſame 
Day of the Month, but alſo the Day of the 
Month returns tothe ſame Day of the Week, 
herefore the Dominical Letters,and moveable 
Feaſts return in the ſame order. The Juli- 
The Julian Period is a greater Cycle, or an Period 


is of excel- 


Circle, made up of the Cycles of the Moon, tent uſe in 
Sun, and Indiction, that is, 19 multiplied by Chronolo- 
28, is 532, and 532 multiplied by 1 5, is“ 

| | 1980 


(4) The old Style is the computation of time, according Oli and 
to the Settlement of Fulius Ceſar : This Style is in uſe in new Styles. 
Great Britain. : x 

New Style is the new computation of time according to 
the Settlement of Pope Gregory XIII. This Style is uſed in 
moſt places beyond N | 
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7980 Years: It is of uſe for diſtinguiſhingq 
Times; of all paſt Events from the yer 
Creation. Hence ſeveral Chronologers d 
endeavour to adjuſt all other Accounts d 
time, and conſequently all Tranſactions an 
Events, recorded in Hiſtory, to the Julia 
The Fra Period. 
of Chriſt There are ſeveral Epoch's, or Æra's, whit 
— were formerly made uſe of in the ſeven 
in Chri/- parts of the World. That of principal con 
_— to us Chriſtians is the Ara of Chnft 
e, or the common way of computing tim 
from the Nativity — Chrift ; according t 
which this preſent Year is reckoned the 
1734th from the Nativity of Chriſt, or rathe 
from the firſt of January next followiny 
the Nativity of Chriſt. +4 
The ſeveral Characters, whereby particulx 
times are diſtinguiſhed one from anothe 
are ſtiled either Cycles, or Periods, or Ara 
And theſe are either natural or inſtituted h 
To ind Men. | 
the Gol. To find the Golden Number, add 1 ti 
den num the Year of our Lord, and divide by 19, 
the Remainder is the Golden Number, but 
if nothing remain, then 19 is the Golden 
Number (5). 


ww — — —— bd 


Find 

Of the Gol- | 1 

den Num- | | 

ber. (5) The reaſon of adding 1 is, becauſe the Era of Chu 
began in the ſecond Year of this Cycle. + 
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E 1712 and 1734 and 1740 


191713090) 19) 1735 (91) 19) 1741 (g1) 
288 171 171 
3 25 31 
0 19 N 


The Gold. Num. are 3 and 6 and 5 | 
To find the Epact, multiply the Golden To find | 

Number of the propoſed Year by 11, and e Epatt 

the Product will be the Epact, but if it ex- 

ceed 30, divide by 30, and the Remainder 

will be the Epact. (6) | 


F 3 K. 1712 and 1734 and 1740 


$4 I L 


(19 1713 (90) 19), 1735 (91) 19) 1741 (g1) 


191 171 „ 1 
3 25 31 . 
0 19 R 
2d by The Gold. Num. are 3 and 6 and 12 
1 812 it 


— — —vuL— - — 
12 
12 


o) 66 30 
5 5 30) 8 300 132 (4) 3 4 


The EpaQts are z and 6 and 12 


(6) When the Golden Number is 19, there is always x 
Finde dded to the Epact. The time of one new Moon from ano- Tok 
rher never exceeds 30 Days, ſo the Epact never exceeds - now 
30, and alters every Year 11, and changeth the firſt *of *** Epaa, + 
FC arch, if we count March the firſt Month, but if we call 2 
January the firſt Month, the Epact changeth the firſt of of t * 9 5 
January, as well as the Prime. The Rule given is in reſpect Boran 
of the Julian account: Wheu the Julian Epact is knoꝶ n, if Hecount. 
; : | 


TO. 
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OfLeap- To know if it be Biſſextile or Leap-yey 
ear. divide the propoſed Year by 4, the Remain 
der ſhews the Year after Leap-year; but 


nothing remains, then that Year is a Leap 
Yar. 


ſol 


0 


8 Wy LD. 
Suppoſe the Year 4) 1734 (433 Leap Team ii 
, all 16 7 PA 
my 

I2 

— hi 

I 4 1 

12 

therefore it 1s 2 Years after Leap Ver | | 


Ofthe To find the Cycle of the Sun, add gu 
8 of the Year. of our Lord, and divide the Sun 
buy 28, the Remainder ſhews the Cycle, bu 

if nothing remains, that is the laſt Yeard 

the Cycle. (7) 88 e 
Suppoſe the Year 1734 

h 9 


28) 1743 (62 "2 
168 

: 50 | 

| | | W 

Of the greater than 11, ſubſiraR 11 from it, if leſs, add 30 top "* 

. Cyeleof the and out of the Sum ſubſtract 11, and the Reſiduewill be Pun 


Gregorian Epact. | | 
(7) The Reaſon of adding 9, is becauſe the Era of Ch 


* 


Vea 
Halm. 
ut if 
ws 


Ars11 
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We have already ſhewn that the common 
lar Years confiſts of 365 Days, and the 
Leap-year 366 Days; 365 divided by 7 
es 52 Weeks and 1 odd Day; if the 
ear had been only 52 Weeks, and no odd { 
Days, all the Years would conſtantly be- 
zin on the fame Day of the Week, and 
ach Day of a Month would conſtantly fall 
pon the fame Day of the Week; but be- 


he Year begins, it ends on the fame Day, 
nd the next Year begins with the following 
Day, but on Leap-year with the ſecond 
Day. As the Leap-year returns every fourth 
ear, and hath 2 Dominical Letters, their 
rder does not return till 4 times 7, viz. 28 
ears; hence ariſeth the Cycle of 28 Years, 
alled the Cycle of the Sun. | 
The 7 Days in the Week, in the Ka- Of the 


endar, are ezpreſſed by the firſt 7 Letters 2 


he Alphabet, and one of them is a Domi- how to 
cal or Sunday-Letter. And to find that find it. 

Letter the Rule is: | . 
Firſt know whether the propoſed Year 

ea Leap-Year, as is before ſhewn ; then add 

ne given Year of our Lord, and all the 


p-years contained therein, and 4 the 
L 2 Number 


gan in the tenth Year of this Cycle. The Cycleof the 
un js improperly fo called, foraſmuch as it relates not to 
ne Courſe of the Sun, but to the Courſe of the Dominical or 


day letter; whence it ought to be called the Cycle of the. 


nliy tr, 


; | is Why it 
zuſe there is one Day over, from thence it „ 


happens that on whatever Day of the Week 28 Vears. 


Of the 
& wnday 
Z etter, 


Letter muſt be the 5th of the Alphabe 


* , * N 
9 
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Number by which the Leap-years are found 


all together, and their Sum divide by 7, and 
the Remainder ſubſtra& from 7, what is ther 


left ſhewsthe Dominical or Sunday Letter 


Find the Sunday Letter for the Years 1712 and 


1712 A Leap Year 2734 
4) 1712 (428 Leap Year 4) 1734 ( 433 
16 4 16 
— — 0 4 
1 ; 13 — 

8 7) 2144 (306 12 7) 2171 60 

— 21 
2 1 
32 44 1 
2 42 wa 
0 — 2 — 
2 1 
7 7 
FE anſwering to 5 F anſwering to 6 | 


* 


For the Year 1712 we find the Sunday: 


which is E, and we find it is a Leap-yen 
E is the laſt Letter, and F the firſt according 
to the given rule. We alſo find the Yea 
1734 produces 6, ſo the Sunday-letter muſ 
be F only, as it is not a Leap- year. Andi 
may any other be found. | 


In 


(8) The Dominical or Sunday-Letter, goeth backward in 
common Year one Letter, but in a Leap-year two Letters, 
the Leap-year has two Dominical Letters, one ſerves from tht 
firſt of Tanugry to the 25th of February, ard the other fron 
thence to the Year's end, and it is the ſecond Letter ti 


Rule finds. | th 


Having found the Sunday-letter according to the Jula 
account, the Gregorian Sunday-letter will be the third in 


backward order from the 7u/car, 


,und 
and 
then 
r.(8) 


1734 


1 ($1 
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In order to ſhorten the Work, 1 will Hor to 
make a Table of the Cycle of the Sun, = FAA 
whereby the Sunday-letter may readily be findingthe 
found ; and ſhew the Method how the Ta- fer 5 
ble is made. | 3 

As the Æra of Chriſt began in the tenth 
Year of the Cycle of the Sun, which con- 
ſiſts of 28 Vears; the laſt of thoſe 28 Vears 
muſt have been in the 19th Year of Chriſt. 
Therefore, according to the laſt given Rule, 
find the Dominical or Sunday-letter for the 

Year of our Lord 19. (9) | 


19 given Year is not a Leap-year, 
4) 19 (4 all the Leap-years therein. 
16 4 the Diviſor. 


6 
7 
A anſwers to I 


N. B. By finding the Cycle of the Sun 


for any Year, as before ſhewn, againſt that 
Number in the Table is the Sunday-letter. 
ſi Gt; BA ""9DC]| 13 rEhi7 AG | 21 CB | 25 ED 
2 E 6G |10B 14D S F 22 A 1260 & 
3D |7F A [igChigE | 23G 278 
'4 C 8 E 128 | 16 Bl?o D !24 F. ' 28A 
- — 
To 


00 Having placed the Numbers in the Table from 1 to 28, % „at⸗ 
the Cycle of the Sun; and having found the Sunday et he Table. 
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2 ad (10) To find the moveable Feaſts, firf 
* ableFeats. find the change of the Moon in February (or 
it the Moon change not in February, then 
take the next change after) and the next 
Tueſday after is Shrove-Tueſday, but if the 
Moon change on Twe/day, then the next 
Tueſday *following is Shrove-Tueſday ; then 
the next Sunday is the firſt Sunday in Lent ; 
tix Sundays after is Eafter-Day, to which 
add five Weeks, ſo have you Rogation-Sun- 
day; then it is four Days more to 4/cenfon- 
day; and ten Days after is Whit-Sunday; 
and the next Sunday after is Trin:t)-Sunday; 
and the next Thur/day is Corpus-Chr:i/ti Day, 
hs Ine. The Roman Indiction is found by adding 
tion. 3 to the propoſed Year, and dividing the 
Sum by 15, the Remainder thews the In- 
diction, if nothing remains, then that is 


the laſt Year of the Indiction. (11) 


Suppoſe 


for the Year of our Lord 19, (which was the laſt Year of the 
firſt Cycle) to be A, therefore I place A to 28, B to 27, C 
to 26, and as every fourth Year 1s a Leap-year, place DE to 
| 25, and fo for all the reſt. | 

Of the (o) As the -moveablg Feafls chiefly depend upon the 
| moveabl; change of the Moon, I will hereatter fully ſhew how to find 

Feafts, the Change of the Moon ih any Month in any Year. 
Of the (11) The Reaſon of adding 3, is becauſe the Ara of 


Indifion. Chriſt began in the fourth Year of the Indiction. 


WG 


{12) Suppoſe the Year of our. Lord 1734. 
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4 
Suppoſe the Year 1734 
3 


15) 1737(U115 


The Indiction is 12 


The Victorian Period is found by adding To ne 
457, to the propoſed Year, and dividing N 
the Sum by 532, and the Remainder ſhewsriod. - 


the Viclorian Period fought. 


457 


— — 


53242191 
a 2128 


The Vidlorian Period is 63 
5 To 


(12) The Reaſon of adding 457, is becauſe ſo many Of the 
Years of the Period were expired before the firſt Year of Victorian 
Chriſt. The principal Reaſon of taking notice of the In- Periad. 
dition, and Victorian Period, is becauſe they conduce to | 
the underſtanding of the Julian Period, next explained, 


oth o 
\ - 
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wer. (13) For inſtance, 


The Yearſought ofthe Pulian Period is 644) 


thereto ; from the given Year ſubſtract 4719, 
and the Reſidue will be the Year of Chriſt 
ſought. (14) For inſtance, 


Suppoſe, theYear of the Julian Period 6447 
4713 


The Yearſought is theYear of our Lord 1734 


If the Year of the Julian Period given be 
4712, or leſs than it, then ſubſtract the ſame 
from 4714, which is the Year of the Julia 
Period, that anſwers to the firſt Year of 
Chriſt, and the Reſidue will ſhew, how long 

after. the firſt Year of Chriſt, the given 

Fear of the Julian Period was. p 

of 


Of the 13) (14) The Reaſon of adding and ſubſtracting 4713, i. 

Julian Pe- A Vears of the Tala, period were Alt be- 

c. ſore the firſt Vear of Chriſt. This Period began 764 
Vears beſore the Creation, and is not yet compleated, and 
therefore it comprehends all other Periods, Cycles and E- 
poches, and the time of all memorable Actions and Hiſto- 
Ties. N * 


— To find what Vear of the Julian Period 
Period. any given Year of Chriſt anſwers to; to the 
given Year add 4713, the Sum is the An- 


Suppoſe the Year of our Lord 1734 
| 4713 


—— 


Tofnd Having the Year of the Julian Period 
olf Chriſt. given to find what year of Chriſt anſwers 


(tg 
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For inſtance, the City of Nome is faid to To find 
have been built J. P. 3960. I would know Feng hes 


therefore, how long it was built before fore Chriſt 


1 | Rome was 
Chriſt, _ 
4714 


3960 


Wherefore Rome was built 75 7 Years before the Æra of Chriſt. 
The Deſtruction of Troy is computed to 


. . - To find 
fall in with Julian Period 353 1, how long — 
was it before Chriſt ? Years be- 

| fore Chriſt 
4714 was the 
353! DeſtruRi- 


— —— 


The Deſtruction of Troy was 1183 Years before Chriſt. on of Trop. 
To know what Year of the Cycle of the To find 


Sun, Moon, or Indiction, anſwers to any . 


Year given of the Julian Period; divide the Moon, or 
giren Year reſpectively by 28, or 19, or 1 5, Indiction. 
the Remainders will ſhew the Years of the 
Cycles reſpeCtively. If nothing remains in 
each Diviſion, then it is the laſt Year of 
each Cycle reſpectively. For inſtance, 
Suppoſe the Year of the Julian Period 6447 
28) 6447 (2390 109) 6447 (339 25) 6447 (429 
56 57 60 


— —yFͤ—d9ĩ— — ä ß—— — — 


84 74 44 

84 57 30 

07 177 147 

OO 171 135 
(tg) I cya of the Sun. 6 Cyc. of Moon. 12 Indict. 
M On 


15) Here we find that in the 6447 Years of the Julian The feve- 


98 De Ladies Aſtronomy. 


and the On the contrary, to know what Year of 

contrary. the Julian Period anſwers to any given Year 
of Cycle of the Sun, or Moon, or In- 

diction; multiply the Cycle of the Sun into 
4845. And multiply the Cycle of the 
Moon into 4200. And multiply the Cycle 
of the Indiction into 6916. The Sum d 
the Products being divided by 7980, the 
Remainder will ſhew the Year of the Julias 
Period fought. For inſtance, 


Suppole 7 Cycle of Sun. 6 Cycle of M. 12 the lu. 


4845 4200 - 6916 | 
33915 | 25200 13832 
25200 6916 
82992 

| 82992 

7980) 142107 (17 

7980 

62307 

55860 


therefore 6447 is the Year of the Julian Period as before. 
8 Te 


ral Dueſti- Period, the Cycle of the Sun is 7, the Cycle of the Moon or 
ex;þr:po/ed, Golden Number is 6, and the Indiction is 12, and by the 
are rightly ſeveral foregoing Inſtances, we have found that the 6447 
anſwered, Year of the Julian Period anſwers to this preſent Year 1734- 
And allo that the Cycles of the Sun, Moon, and Indiction are 
7, 6 and 12, this preſent Year 1734. Therefore the ſeveral 
2 and Examples prove one another to be rightly 
"Th 5 
Me reaſon Note, The numbers 4845 and 4200 and 6916, may be 
of the fixed ſound, by finding three Numbers, ſuch as the firſt is a Multi- 
Nambers. wt of 19 and 15, or of their Product 285, being divided 
. y 28, lea ves the Number of the Cycle of the Sun; the 
ſecond muſt be a Multiple of 28 and 15 or of their Product 


420, but being divided by 19 leaves the Cycle of the Moon 
| the 


* 


2 ©, mw en BP BY” .g 


— 


PA os 


r of 


(ear 
In- 
into 
the 
ycle 
| of 
the 


lian 


e In. 
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To find what Day of any Month, in any To — 
Year, the new Moon falls on: to the Num- ors wg 
ber of the Month from March inclufively, 
add the Epact of the Year given; if the Sun 
be leſs than 3o, ſubſtract it out of 30; if | 
greater, ſubſtract it out of 60; and the Re- 90 
mainder will be the Change Day. MB. When 
the Number of the Months from March in- 
cluſive exceeds ten, then ſubſtract ten, and 
work by the Remainder. 


Find the Change Days in April, May, and a 
September, in the Year 734 


L 


19) 1735 (91 


171 

25 

19 

Golden Num 6 

11 

30) 66 (2 

60 

Epact 6 
Abri 2 AM. September 7 
Ped 9 G 
8 9 13 
30 30 30 
(16) — a — — 
New Moon 22 New Moon 21 New Moon 17 
M 2 To 


the third muſt be a Multiple of 28 and 19, or of their Pro- 
duct 532, but being divided by 15 leaves the Indiction; the 
dum of theſe three Numbers if leſs than-7980, is 2 
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To ind To find the Moon's ſouthing, or time 

_ her coming to the Meridian, multiply thi 
- ſouthing. Day of the Moon's Age by 48, and dividg 
the Product by 60, the Quotient gives the 
Hours, and the Remainder is the Minutes 
ſo have we the time of the Moon's coming 
te the Meridian. (17) 


Ifthe Moan be 1 2 Daysold,whenwil] ſhe beupontheMeridian 
. | 


” Oo. - woe * — — 


4 
96 
48 
— F. m, 
60) 576 (9 36 in the Afternoon. 
504 
35 
The Moon 25 Daysold, when will ſhe be ſouth or upon tut 
Meridian. 4 
— +, m, 
5) 100 (20 o 
10 12 Oo 


© g do in the Morning. | 


{ of the Julian Period. But if the Sum be bigger, divide 
7980, and the Remainder will be the Period. Or by con 
» nt and ſtated Multiplicators, the firſt of which is à Mul 
tiple of 285, divided by 28, leaves one; the zd a Multip| 
of 420, divided by 19, leaves one; the zd a Multiple « 
£32, divided by 15, leaves one. And the numbers 4845 
4200, 6916, bcing once found, the Canon or Rule isas they 

in the Queſtion. 
te fra the (16) In the former Queſtions are ſhewn how to find th 
Moon: Golden Number and the Epact, though they happen to 
Age. | oth the fame Number this Year, it doth not often happet 
Fig! As the Moon's age never exceeds 30 Days, when thi 
Change Day is found, her Age at any time may eaſily} 
known by counting from the Change. | 
(17) The reaſon we multiply by 48, is becauſe & 
Moon comes gvery Night, one with another, 48 Mina 


laif 


Of the 
Moon 


ee cia before Zage 209 
/ 
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If ne be 17 Days old, when will the be at the Meridian, 
— Jas SSR 


5) 68 
5 


To find the Time of Full Sea, or High. To find 
Vater, at any Place. of High 
Firſt, We find by the Tide-Table, or our Wars 
un Experience, what Moon makes High- 
Water in that Harbour on the Cs ts 
o the Moon's Southing, add the Time of 
igh-Water on the Full and Change Day, 
r the Place propoſed; The Sum is the 
ime required. And if we know the Time 
{ High-Water in a Harbour at any Time, 
en ſubſtract the Moon's Southing from 
it Time and the Remainder is the Time 
High-Water in that Harbour, on the Full 
Change Day. 
Suppoſe it be High-Water at Landon at 
hree o' Clock on the Full or Change-Day, 


when 


er to the Meridian, and we divide by 60, to bring.thoſe 
inutes into Hours. But to ſhorten the Work we may 
tiply by 4, and divide by 5 ; and for every one that re- 
ins count 12, which wiil come to the fame. . When the 
don is in her Increaſe ſhe is upon the Meridian before 
dnight, but when in her Decreaſe, it is after Midnight, 
detore ſewn, 
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when will it be High-Water in that Place 
May the 26th, 1734. 


1 
19) 1735 (91 
171 
25 (1 
19 Wa 
SO S 
Golden Numb. 6 is E 
11 Full 
30) — Wat 
66 (2 
60 
The Epat 6 
Numb. of Months 3 
| 9 
30 
ä 3 
Change Day. 21 
Given Day. 26 
Moon's Age. 5 
4 
5) h. m 
| 20 4 oo 
FO 3 09 2 
Chang 


| O 

We find the Moon is South at 
40 Clock, and High-Wa- 7 oo 
ter at 7 o Clock. 


The Ladies Aſtronomy. 
Suppoſe we come into that Harbour and 

bad it to be High-Water at 7 O Clock, and 

the Moon to be South or upon the Meridian 

at 40 Clock; when will it be High-Water 

on the Full or Change Day? 5. m. 

: 7 Oo 
4 00. 
(19) Therefore it muſt be Highꝰ 

Water on the Change-Dat 2 5 3 : od — 
Suppoſe it be found by E 
Is Hic. Water at Hull at Six o Clock on the 8 . 
Full or Change-Day ; when will it be High- of High- 
Water in that Part, May 20, 1735. — 

I 


19)1736 (91 
171 


26 
19 


Golden Number 7 
| TI 


30) 77 (2 
77 0 


The Epact. 17 


(19) In the former Queſtions and Rules, we have ſhewn 
how to find the Golden Number, Epact, Number of Months, 
Change Day, and Age of the Moon, and her Southing. 


Number 
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| "3 
Number of Month 3 
: ' N . | & #8 "ry — 
20 
90 * 30 
3 Change Day. 10 
Given Day. 20 


: „ | — 
Moon's Age. to 
| 4 


© 
* 


We find the Moon is South at 

8 o Clock in the Morning, and it > 

will be High-Water at 2 o Clock *. 
in the Afternoon. 


Suppoſe we come into that Harbour, and 
find it to be High-Water at 2 o' Clock, and 
the Moon to be South, or upon the Meridian 
at 8 0 Clock; when will it be High-Water 


on 


or 
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on the Full or Change Day 


5. m. 
2 00 
12 0 
14 00 
8 00 
(21) Therefore it muſt 7 
be High-Water on the>6 oo 
cChange- Day at — ) 


q Having in this fourth and laſt Partition 
explained the moſt uſeful Elements of Chro- 
. 8 nology, and ſhewn how to find all the Par- 
ticulars generally taken notice of in the Al- 
0M manacks ; I proceed now to folve the moſt 
uſeful Problems in Navigation and Aſtro- 6 
OW nomy, and ſhew how to find the Variation 
of the magnetical Compaſs, and the Lati- 
nude by Obſervation, 


(21) Here we find the Epact differs from the Golden Num- Of che 
Q ber, and that it alſo differs or alters 11 from the laſt Year, Hioh- 
as before explained. When the Moon's Squthing and Water. 
Time of High-Water on the Change-Day exceeds 12, ſub- : 
ſtrat 12, as in the former Queſtion, where it is High- 
Water at Two o' Clock in the Afternoon ; for it is more 
proper to ſay 2 O Clock than 14 of Clock: And likewiſe 
when the Time of High-Water is leſs than the Moon's 
Southing, add 1 2, and then ſubſtraR, as in the laſt Queſtion. 
It appears by the ſeveral Inſtagces here explained, that Oy ;z, 
the Tides are chiefly govern'd by the Moon. Tides. 


N . Practical 


a 
d 
N 
l 
1 


Half Difference is 18 30 
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Practical Geometry, Trign _— r 
ing, according to the ſeveral C ) 
taught in allthe common Epitomes = 300 
of Navigation. Nevertheleſs, I pere 
there are ſeveral Teachers, as well as Se 
faring- men, which hath not a true Notag 
of the Art of Navigation. 

Therefore I will compare and explain 
ſeveral Sorts of Sailing, and demonſtn 
them by Geometry, and the Aſſim 
and then work all the uſeful aſtronomy 

Problems, demonſtrate them by the Aflinazli 

\ according to both Syſtems, and explain tl 


Variation of the Cohn and taking Obie 
tions, remonſtrate them by the Aſſimilo. 
| Let us find a Ship's Way from the Liza 
in Great Britain; to the Iſland of Bart 
docs, according to the plain Mercatoꝶ 
middle Latitude, and great — 


| d. - 
. Lizard, o ooN 7 5 05.0088 
Bates © Lat, : 3 5 8 Mer. Pts. 9352 Loog 858 oOo 


Their Dif. 37 50 8. 2628 $3.00 
bo 8 
In Miles 2220 3180 


Sum of Lat. is 63 co 
Half Sum is 31 30 The Middle Latitude. 


What is the Conc and Diſtance from tl 


Lizard, to Barbadoes, according to Plail 
ſailing 


: 


pe thy lee Huge lor. 1 


| | m " P Di 


: | 2 der K =: 81 
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ling : Their Latitude and Longitude 
ing given as before. (2) 


7 


The PROPORTIONS. 


| M. 
Diff. Lat. L. C. * 3: 346353 
. m. | 
to the Radius Tang. 45-00 10: 000000 


> Diff. Long. B. C. 
3180 3: 502427 


d. m 


0 Tangent of the Courſe B.L.C. 55. o5 10: 156074 , 


P_— 


dine of the Courſe B. L. C. $5.95 9g: 913806 
to Diff. Long. B. C. 3180  3:502427 

| is Radius Sine. — 5 10: 000000 
o the Diſtance L. B. 3378 3: 588627 


The Courſe is 55 d. o5 m. or N.W.B.W. 
zareſt, and Diſtance is 3878 Miles. 

If a Ship fails from the Lizard in Lati- 2 
de 50 d. oo m. N. and Longitude 5 dl. 
o m. W. and makes her Courſe (when Va- 
ation, Lee-way, Sc. allowed for) to be 
5d. oʒ m. from the South towards theWeſt, 

2, N,W.B.W. neareſt, and her Diſtance 


(2) With the Chord of 60, or Sine of go make the Circle Plain 
. N. E. S. Fig. 1. which denotes Welt, North, Eaſt and Sailing. 
uth ; from any Scale of equal Parts take 2220 m. and Me Ce. 
y 1t from L. which repreſents the Lixard to C. at C. erect merrical 
Perpendicular, as C. B. from the ſame Scale of equal Projection. 
arts, take 3180 m. and lay it from C. to B, which repre- 
nts Barbadoes : Then draw the Line to B. the Diſlance, 
mich meaſured on the fame Scale, the Difference of Lati- 
we and Longitude was taken from, and it is 3818 m. 
here that Line cuts the Circle, meaſer*d. from S. upon 
ie Line of Chords, is 5; d. og. or N. W. B. W. neareſt 


Courſe. 4 
N 2 ſailed 


” . IDES a * * 
0 a pA \ > ® 
_ 
ö 08 
= 
i 
. 


Longitude ſhe is then in. (3) 
The PROPORTIONS, 
d. m. | 
As Radius Angle L. C. B. ; 90 oo 10,000009 
To Diſtance run L. B. 3878 3- 588621 
| m. 
So Sine of the Courſe B. L. C. 55 O5 9. 913806 
60) M. 
Jo Diff. Long. B. C. 3180 3. 502427 
Which is equal to 53 oo Diff. Long. Web 
The Lizurd"'s Longitude 5 oo Wel. 
Their Sum is ale the Ship was in. 
| . m. 

As Radius Angle L. C. B. 9o OO 10.000000 
To Diſtance run L. B. | 3878 3. 588021 
; m. 
So Sine Comp. of the Courſe, 55 05 9, 757688 
To Diff. Lat. L. C. 60) M. 

| 2220 3. 346309 
Which is equal to 37 oo Diff. Lat. South. 
The Lizards Latitude 50 00 North. 
Their Difference is 13 O0 Lat. che Ship is in N. 


The Ship is then in the Latitude of 13 d 
oo m. North, and Longitude 58 d. o m. 
Weſt; therefore ſhe muſt be at Barbadis 
as before, 


Plain, (3) In Fig. 1. lay 55. d. og m. the Courſe from $. 
Sailing. to N. W. B. W. on the Circle taken from the Line of Chords, 
he Geome- then draw the Line L B, and on it lay 3878 m. the Diſtance 
trical Pro- faibd, taken from the Scale of equal Parts, from B. letfall 
Jecrion. Perpendicular, upon the Meridian, as at C; then the 

Lines B. C. and L. C. meaſured on the Scale of © equal 

Parts is 3180, m. and 2220 m. 


This 
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Giled 3878 Miles, find the Latitude and 
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ther to be rightly done, | 


ator's Sailing; thew Latitude and Longi- 


The PROPORTIONS. 


A; Merid. Diff. Lat. L. D. 2688 3. 429429 

To the Radius Tang. 1 10. 000000 

80 Diff. Long. D. E. 7 3. 502427 

To Tangent of the Courſe E. L. D. 49.47 10. 072998 
d. m. 


As Sine of the Courſe B. L. C. 49-47 9. 810017 
| M. 
To proper Diff. Lat. L. C. * 3. 346353 
m. 


$0 Rad ius Sine. 90.00 10. O©Q0000 


To the Diſtance L. B. 3438 3- 536336 


The Courſe is 49 d. 47 m. or S. W. half 
W. neareſt and Diſtance 3438 m. Miles. 


dom. W. and makes her Courle (when Va- 


tude being given as before in Plain- Sailing. (4) 


| ie 109 
N This and che laſt Queſtion proves ech I 


What is abs: Conthgnd/Diltenve fam Memes, 
he Lizard to Barbadbes, according to Mer- $::6rg. 


Suppoſe a Ship fails from the Lizard in Mercator'; 
Latitude 50d. com. N. and Longitude 5 d. ling. 


(4) From L (repreſenting the Lizard) Fig. ad. lay 2688m. Mercator's 
(the Meridional Diff. Lat.) to D Southerly from L draw Sailing = 


DE Perpendicular to LD, and thereon lay 3180 m. Diff. Long. 


from D to E, Weſterly from D; from L to Edraw a Line The Gm 
which concludes the Triangle ELD; and the Angle ELD ical Pro- 
which is the Angle at L, meaſured on the Scale of Chords je2;m. 


s 49 d. 47 m. the Courle ; then upon the Meridian make 
to C, equal to 2220 m. (proper Diff. Lat.) and draw CB pa- 
allel to DE to Lat. LE in B, and LB meaſured on the fame 
Seale LC was taken from is 3438 m. the Diſtance, 

Nation, 


#—, — 
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reales ration, Lee-way, Ge. allow'd for) tot 
Sailing. 49d. 4% m. from the South towards 
Meſt, viz. S. W. half S. neareſt, and 
Diſtance failed 3438 Miles, what Latii 

and Longitude is ſhe then in. (4) 
8 PROPORTIONS. | 

m. 


= 


As Radius Sine L. C. B. 90.00 10.000000 

To Diſtance failed L.B. 34.38 3.536336 

So Sine Comp. of Courſe 49.47 9.810017 

N g ) — 4 

To Prop. Diff. Lat. L. C. 22.20 3.346353 | 

Which is equal to 37.00 13 . I 

Latitude of the Lizard. 50.00 N. Merid. Parts. 3 

Lat. the Ship is then in. - 13,00 N. Merid. Parts. 
The Merid. Diff. of Latitude. | 
As Radius Tangent of 8 45-00 10.000000 

To Merid. Dif. Lat. L. D. 26.88 


3-4294207 
So Tangent of the Courſe E.L.D. 4 49.47 10.072298 


To Diff. Long. D. E. 


——ͤ ͤ uà—ꝛ 


31.80 3.592427 , 


Which is equal to "2 
Longitude of the Lizard. 5.00 W. 
Longitude the Ship is then in. $8.00 W. 


(4) In Fig. 2. the Difference between Plain and Mercator Mercali 
Sailing is demonſtrated, as well as proved by the ſeveral Sai 
Operations; for the Triangle LCF in Fig. 2, is made equal The Gam 
to the Triangle LCB in Fig. 1. in every Reſpe&, and IL. metrical 

_ repreſents the Lizard, and 5. Barbadbes in both Fig. 1. and Pre 

2. therefore the Courſe in Fig. 1. is more Weſt than in The Ds 

Fig. 2. as much as between O and O, wiz. 5 d. 18 m. as Sera 
by the Operations, and the Diſtance in Fig. 1. is more than Plain 
the Diſtance in Fig. 2. as much as between G and F, vix. Mercatal 
440 m. as by the Operations. In Plain- Sailing, CF repre- Sailing® 
dents both Diff. Long. and Departure from the Meridian: In mand 
Mercater's Sailing DE equal to CF repreſents the Diff. Long. d. 
and CB the Departure from the Meridian ; therefore the | 
Difference between Longitude and Departure is as much as 
berween B and F. 

The 


The Ship is then in the Latitude of 13. 


om. N. Longitude, 58d. oo W. 
Therefore — be at Barbadoes as be- 


This and the 2 proves each 
ccording to Plain-Sailing os but 3878 
the Courſe is — 


cording to Mercator's - 
Diſt. 3438 


The Difference is — $5.18 440 


— — 


What is the Courſe and Diſtance from Sailing 


> Lizard to Barbadbes, according to Mid- — 
e Latitude Sailing ; their Lat. and Long, Laut. 


g given as before in Plain-Sailing. (5) 


>} 


The P ROPORTIONS. 
M. 
Diff. Lat. L. C. 2220 3.346353 
| 2 3.502427 
> Dif. Long. DE. m. 
i 3 31.39 9.930760 
Sine Comp. of Merid. Lat. 
13.433187 
m. 
» Tang. of the Courſe. 50.49 10.086834 
Sine Comp. of the Court. 50.49 9.801973 
> Di. Lat. L. C. 2220 3.346353 - 
Radius | 90.00 10. 00 
> Diftance L.B. 3592 3.544380 
MakeLC upon theMerid Fig. 3. equal to Diff. Lat. z z acm. an 
Circle W.N.E.S. be drawn with the Chord of 60, or #5 


directed) with the Sine Complement of A Latir. 
[ Mal la rd an of ties I Te Go 
H, and on it lay half the Dif. Lat. 11 10m. from G to H, arri 
L and H draw a Line to cut the Circle in K; b 
. . 
ar, and thereon lay the Diff. Long. 3180 m. from 


_— CS 4 


| 

þ 
' 
1 
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of ; 
i 
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112 The Ladies Abronmy.. 
| The Come is 50 d. ain 
W. and Diſtanee 3502 Miles. : 
Sailing by - Suppoſe a Ship fails from: the Lis 
=> =_ Latitude 50d. oo N. and Longitude 
tude. oom. N. and makes her Courſe (when 
riation, Lee-way, Gg. allowed for) ti 
jo: 40m. from the South towards 
Weſt, viz. S.W. half W. and her Diſk 
failed '3502 m. what Latitude and 


CAC 


tude is the Ship in then. (6) 
The PROPORTIONS. 
3 
As Radius | 90.00 10.000000 - 
To Diftance failed L. B. $502 3.543090 
So Sine Comp. of the Courſe BLD 2 50.40 9.801973 
| OS... 
To Dif. Lat. L.C. - #220 3346353 
ra” +1 g 
Which is equal to 37.60 8. 
Latitude of Lizard is 50.00 N. 
Latitude the Ship is then in is 13. o N. 
As Sine Comp. of the Mid. Lat. 31.39 9.930760 
To Tangent of the Courſe 50.40 10.086834 
So Diff. Lat. LC. 2220 3.345353 
13.433187 
60) — 
To Diff. Long. D. E. 3180 $.502427 
Which is equal-to 53.00 W. 
Longitude of the Lizard is 5.00W. 
Longitude the Ship is then in 58.00W, : 


ard draw a Line from L to E and from C draw C BI 

to D E to cut LE in B, then L repreſents the Lig 

and B Barbadzes: Then from S to S W half W, mea 

upon Chords is 50 d. 40 m. the Coarſe, and LB meal 

on the Line of equal Parts, that the Dif. Lat. and half 
| Lat. and Diff. Long. was taken from is 3502- the D 
Sailing by (6) Lay the Courſe 30 d. 40m. Sonn 8. 758. W. half 
ut 5, amd deve the Line SW. half W.3502m. to B. 
Lende. 


5 


£ 
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The Ship is then in the Latitude of 13 d. 
com. N. and Longitude 58 d. oom. W. 
therefore ſhe muſt be at Barbadoes as be- 
fore. 1 "5 
This and the laſt Queſtion! proves each 
"ther to be rightly done. 1 
| n 
ccording to Mercator's 8 47 Diſt.; 438 
Sailing the Courſe is enn 


113 


According to Middle ; $5040 Diſt. z 502 | 


Sailing the Courſe is 


— 


The Difference is 00.43 as 


The Difference is very ſmall, therefore 


iddle Latitude nearly agrees with Mer- 
ator's Sailing. | 


What are the Angles of Poſition,” and the Great Cir- 
Diſtance of Barbadoes from the Lizard, ac- cle Sail 
ording to Great Circle-Sailing ; their Lati- 


udes and Longitudes being given as before 
Plain-Sailing. (7) The 


t fall a Perpendicular upon the Meridian as at C, then LC 
neaſured on the ſame Scale, the Diſtance failed was taken 
om is 2220 m. then lay half of 2220 on the leſſer Arch 
nade as before directed) from G to H, by LH draw a Line 
d cut the Circle in K, lay twice DS on the Meridian from 
to D, and there erect a Perpendicular to cut the S. W half 
Line in E, and DE meaſured on the Scale of equal Parts 
3180 m. the Diff. Long and CB is the Departure from 
ie Meridian NB as GH is half LC; ſo is CK half LD, and 
of any other. See Fig. 3. N 
(7) Having deſcribed the primitive Circle W. N. E. S. as 
fore, (by Spherical Geometry) make the Angle B. N. 


m. the Complement of the Lat. of Barbadbes, 
dd. oo m. Complement of the Lat. of the Lizard. Then 


the Angle at N is meaſured from W to w on the Scale/ 
Khhlf Tangents from 90 backward, and is 53d. oo m, fo 
Oo . the 


I. Great Ci. 


| . cle Sailing. 
ual to 53 d. oo m. the Diff. Long. the Side NB 771 The Geome- 


trtical Pre- 


ection. 


5 # * % 
* 4 rn 4 


2 —— IT — .. 


* 4 1 
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40 d. oo m. and 


The” Ladies Aſtronomy, 
De PRoPOR TIONS. 
d. m. d. 1 
The Side NB 77.00 Angle BNL 53. 


The Side NL. 40.0 Half BNL 26.3 
Sum of Sides 1 17. 00 | 


Diff. of Sides 37.00 


Half dun 58.30 


Half Diff. 18.30 


Then, „ 

As Sine 58.30 9.930760 

To Sine 18.30 9.50 1476 

So Tang. Comp. 26.30 10.302264 

19.803540 

To Tangent 36.44 9.872980 
And again, d. m. © 
As Sine Comp. 58.30 9.718085 


the Angle at B may be meaſured on the right Circle from 
X to X, and is 37 d. 44 m. by the ſame Scale, and the 
Angle at L being reduced to the primitive Circle, m 
meaſured on Chords is 68 d 38 m. its Comp. to 180 0 
eo m. is 111 d. 22 m. the Angleat L, and the Side LB N. 
duced to the primitive Circle is meaſured from B to b 08 
Chords, and is 57 d. oo m. and fo N L from N tos 
N B 774. oo m. being the primitive Cit 

cle needs not be reduced, 49 
To 


The Ladies Aftrotiomy.* 2 


To Sine Comp. 18.30 9.9769 57 4 
So Tang. Comp. 256.30 10. 302264 
3 20.279221 
To Tangent 74.38 10.561136 
Toit add 30.44 
TheSumisthe great- 


er Angle NLB & 111.22 q 


Being ſubſtracted is 
the leſſer Ang. Nhl. 37-44 


— 


And then d. in. 

AsSine ofthe Ang.nBL 435.44 9.786742 
I to Sine oftheSide NL 40.00 9. 808067 
So is Sine of Angle BYL 53.00 9.902349 


19.7 10416 


To Sine of the Side BL 2 9.923674 
Fe: | 60 | 


Which is equal to 3420 Miles. 


The Angle of Poſition at L, which re- 
preſents the Lizard is 111 d. 22 m. and the 
Angle of Poſition at B, which repreſents Bar- 
badoes, is 37d. 44m. and the Side LB their 
Diſt. .in the Arch of a great Circle is 3420. Great Cir: 
To anſwer thoſe by the Globe, the 'Terre- ele Sailing 
trial Globe being properly fixed in its Aro 
Frame, viz, put it upon its Axis and the 
braſs Meridian on which the little hour Cir- 
cle and Index are ſixed, and place it in the 
little Frame made for that Purpoſe ; then 


lay 


2 Ay „ wy r —-. oo.” 1 oo - * 
9 


— — ———_ —_—_—_ 4 


: 
: 
« 
8 
N 
: 
3 
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wehen Ns g 
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Great 
(Circle 
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Great. 
Circle 
Sailing. 
The Geo- 


metrical 
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lay the beginning of the graduaed Edge of 
the Quadrant of Altitude to the Lizard, juit 
under the Braſs Meridian, and continue it 
to Barbadbes, there being intercepted be. 
tween them 57d. oo m. which is their Dh 
ſtance LB, 8 the faid Quadrant cuts the 
Horizon in 68 d. 38 m. from South Weſt⸗ 
ward, which is the Angle of Poſition (at the 
Lizard) of Barbadoes from it; that is the 
Angle, the Arch of a Great Circle paſſing 
over the two Places makes what the Meri 
dian of the Lizard, as the Angle BLS, and 
if we begin at Barbadoes, rectify the Globe 
as before, their Diſtance BL is 57 d. oom. 
as before A but the Quadrant cuts the Hori 
zon in 3 7G 448 from North-Eaſt ward, the 
Angle of Poſition of the Lizard from Bar- 
* i, as the Angle LBN. 

Suppoſe the Angle of Poſition at the Li- 
ard be 111d. 22 m. and the Angle of Pof- 
tion at Barbadbes be 37 d. 44 m. and the 
Diſtance between the Lizard and Bar- 
badoes be 57d. oo m. or 3420 m. the 
Lizard being in Latit. of 50d. oom. North, 
and Longitude of 5d. oo m. Weſt: What 
Latitude and Longitude is Barbadoes in (8. 


(8) In Fig 4. (by Spherical 3 make the Ang 
BEN equal to 111 d. 22 m. and the Angle LBN equal to 
37d. 44m. and the Side LB equal to 57 d. com. then 
meaſure the Angle at N fromW to w,on half Tangents back. 
wards, is 53 d. oo m. meafure the Side NB on Chords, 1 
77 d. oo m. reduce the Side NL to the Primitive Circle, 
and meaſure it from N ton is 40 d. oo m. See Fig. 4. N 


repreſents the North Pole, L the Lizard, and B Harb 
1 : G ” 1 * 65 1 . - : ” © 


The 
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The Operations or Proportions. 
Fat cis d. m. 


The Ang. NLB 111.22 The Side LB 57.00 
The Ang. NBL 37.44 


Their Sum 149.06 Half LB. 28.30, 


Their Difference 73.38 —— 
Half Sum 7 4.33 
Half Difference 36.49 
" N | 
Then, d. n. 
* 74.33 9.984015 
To Up 36.49 9.777613 
. 28.30 9.734764 
4 nn 
To Tangent 18.30, 9.528362 


And again, d. m. 
As Sine Compl. 74.33 9.425530 
To Sine Compl. 36.49 9.903392 
do Tangent 28.30 9.734704 


19.638156 
To Tangent 58.30 10.2 12626 
To it add 18.30 


The 


K a N , VI" 
- * 1 * 
* ö "Y . 
. : - S* c 
18 
I | 


"The Lal — 
The Sum is the greater 
77.005 And weld 
Side NB. ; of 128, 0 


Subſt fred i ſſe 
Side Nl. © «the F 15 oO the Latit. of 


Barbados 
And then ein, 
As the Sine of the Side NL 40.00 9.808067: 
Is to Sine of the Ang. NBL 37.44 9.786742 
Sois the Sine of the Side BL 57-099 9.923674 


4 710416 


To the Sine of the An nn 
BNL Dif. Long. 1 7 93:09 9902349 


The Lizards Longit. is 5.00 Welt, 


Barbadeesis in Long. of 58.00 Welt, 


This and the laſt Queſtion proves each 
other to be rightly done. 

Great Cir- To anſwer theſe by the Globe, the Ter 
Pede sreſtrial Globe being 8 fixed in ii 
Globe. Frame, bring Barbadbes juſt under the Bra 
Meridian; and on the faid Meridian againſt 

it is 13 d. oo m. N. Latitude, and tlie ſaid 
Meridian cuts the Equator in 58. d. oo m. 

Weſtward from the Meridian of Londen ; 
therefore  Barbadoes is in the Latitude of 
13 d. oo m. North, and Longitudes of 58 d. 

oo m. Weſt: As by the Operations. 

If a Ship fails from the Lizard, and her 
Courſe make an Angle of Poſition with the 
Meridian of 68 d. 38 m. South-Weſterly tall 
her Diſtance fail'd be 57 d. oo m. what 
Latitude 


= 
* 22 
4 
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Latitude and Longitude is ſhe then in? The 


Globe being rectiſied to the Latitude of the 
Lizard, fix the firſt Degree of the Qua- 
drant to the Lizard, being under the Braſs 
Meridian, and let the Quadrant cut the Ho- 
rizon in 68 d. 38 m. South-Weſt-ward; 
then is 57d. om. upon the Quadrant, the 
Place where the Ship is; which brought to 


the Braſs Meridian ſheweth the Latitude 13 d. 


oo m. North, and cuts the Equator in 58 d. 
oo m. Weſt, the Longitude from the Meri- 
dian of London, and is Barbadbes. 


If a Ship fails from Barbadves and makes 
an Angle of Poſition with the Meridian of 
7 d. 44m. North-Eaſterly till her Diſtance 
be 57 d. oo m. what Latitude and Longi- 
tudeis ſhe then in? The Globe being rectified 
to the Latitude of Barbadoes, ſix the firſt De- 
gree of the Quadrant to Barbadees, being 
under the Braſs Meridian, and let the as 
drant cut the Horizon in 37 d. 44 m. No 
Eaſtward ; then is 57 d. oo m. upon the 
Quadrant, the Place where the Ship is ; 
which brought to the Braſs Meridian ſhew- 
eth the Latitude of 5od. oo m. North; and 
cuts the Equator in 5 d. oo Weſt, the Lon- 
gitude from the Meridian of London, and is 
the Lizard. 


By - obſerving the foregoing Rules, 
any Queſtion of Navigation may be 
4 | anſwer- 


81 a 
nnn 
n n * 


. 
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anſwered by the Globe, and will exagh 
agree with Great Circle Sailing. ( 


Of the fe. (9) In Plain-Sailing, it is ſuppoſed. the Earth and $& 
veral forts makes one flat Superſicies, or Long-ſquare ; in which the 
of Sailing. Meridians are Parallel, and the Degrees of Latitude ani 
Longitude equal in all Places; which is true only under th 
Equinoctial: In Mercator Sailing, the Earth and Sea iii - 
ſuppoſed to make one round Body or Globe, and makes Uk 
of Meridianal Parts. Sailing by the middle Latit. nearh 
agrees with Mercator's Sailing: But Great-Circle-Sailing j 
the exacteſt, though it be moſt difficult, it muſt be of Adya 
tage to keep near to Great-Circle-Sailing, which is agreeabh 
with the Sphere in all Reſpects. 
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ASTRONOMY. 


According, to the 
Ptolemaick Syſtem. 


— — 


——— — — — — 


ASTRONOMY. Problem J. 
( Ptolemaic Syſtem. ) 


40 rectify the Aſimilo to any Latitude To reRify 
given ; move the reſpective Pole, (viz. ard * 
the N orth-Pole, if the Latitude given be Nor- 

thern; the South-Pole, if Southern) above 

the Horizon, till there are ſo many Degrees 

of the Meridian between the ſaid Pole and 

the Horizon, as anſwer to the Latitude 

given. Thus the North Pole being elevated El 
51 Degrees, and a half, the A/imilo is recti- 28 ll! 
hed for the Latitude of London. 7M 


ASTRONOMY. P II. ll | 
( Ptolemaic Syſtem.) 3 


THE Day of the Month given; to 20d _ i 
N the Sun's Place in the Ecliptick ; ſeek the. 1 


the Sun's 


Day of the Month (in either of the Julian Fler in: 


or Gregorian Account) place in the Kalen- 13 


P dat, * 
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dar, on the upper fide of the Horizon, righ 
againſt ; it ; and in the innermoſt Circle, is th 
| Sign, and Degree, the Sun ſhall be in 8 
F Day at Noon (1). 2 
z Example, the 1oth of May in n the Julia 
or 26th of the Gregorian — find the 
Sun's Place in the Ecliptick ? Right again 
| the 1oth of May in the Julian, and 20 
3 in the Gregorian, is the firſt of Gemini: @ 
| if we count the Number of Days froml 
March the 10th, to the 1eth of May, givell 
in the Queſtion, makes 60 Days, and coun 
1 60 Degrees trom the ng © of Aries, 


4 
1 
4 
Ly 
1 
- 
8 


| the firſt of Gemini. "TH 
| e ASTRONOMY, Problem III and I 
| 850 ir Be. (P folemaic Syſtem. a 3 
| Elination 


and right IN the Latitude of London. The zoth da . 
Aſcenſion. May, Old Style, find the Sun's addon 
right Aſcenſion (2). 


| Of the Ka- i) In the former Partitions it appears that cither the Suit 
lendar in or Earth moves 360 Degrees in 365 Days ; therefore ti 
the Aflimi- Motion is near 1 Degree every Day, or 24 Hours : and 
lo. the Kalendar is divided into 12 equal Parts or Signs, to eat 
of thoſe belongeth 30 Days, 10 Hours; therefore in the N 


9 3 


Of the an- lendar I have put a Day to each Degree, and at the end 
aua Moti- every two Signs omitted one Day, which accounts for th 
| tion. odd Hours. The Aſtronomers all agree that the Sun is up 
| on the Equinoctial March the 1oth Day, or gth ; therefore 
| a Quarter of a Year, «iz. 91 Days, 6 Hours more, will 
| June the 10th, he muſt be at the Tropick of Cancer, ani 
| in 91 Days, 6 Hours more, wiz. September the 1oth, A 
| 1 2th, upon the Equinoctial again; and in 91 Days, 6 Heu 
| more, viz. December the 10th, at the Tropick of Capria 
| and in 91 Days, 6 Hours more, March the roth, or gth, 
| 
| 
| 
? 
: 


the ſame Point of the Ecliptick again, fo finiſhed the Yea 
(2) In Fig. 1. with 60 from Chords, or go from. Su 
deſcribe the Primitive COR? WN Es, and draw the bel 


— - 


- 
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be PROPORT1ONS. 
As Radius 10.000000 
d. m. | 
To Sine AB 60.00 9.937331 
To Sine BAC 23.30 9.600% 


To Sine BC 20.12 9.538231 
The Declination North. ines 


As Radius 10.009000. 
| | d. 

The Sine Com. CAC 23.30 9.962398 
So Tangent AC 60.00 10.238561 


To Tang. AC - 57.48 10.200dgr 


The Right Aſcenſion. | 

By the Aſſimilo. Put the Sun to the firſt De- my by the 
gree of Gemini, his Place (as by Problem II.) and Aaftailo. 
bring it to the Meridian; on which, and right 
over the Sun is 20 d. 12 m. North, his Decli- 
nation required; and then look what Degree of 
the Equinoctial is cut by che Meridian, and it is 
57 d. 48. m. the Right Aſcenſion counted from 


Aries. 


tick at 23 d. 30 m. Diſtance from the Equinoctial, from N tram 
lay 51 d. 3e m. to H, and draw the Horizon, and at Right 4 Geo- 
Angles to it draw the prime Verticle, then is the Figure or gerrical 
Sphere projected, according to the Latitude of London. Then Projection. 
lay 60d. oo m. the Sun's Longitude, or his Diſtance from 
Aries in the Ecliptick, found by Prob. 2. from A to B, 

land by Spherical Geometry) draw the Great Circle NCS, 

which will cut the Equinoctial at C. Then the Side BC re- 

duced to the primitive Circle is meaſured on Chords from EK 

to O, and is 20d. 12 m. the Sun's Declination North, and 

the Side AC meafured on half Tangents is 57 d. 48 m. the 

Sun's Right Aſcenſion, counted from the beginning of Aries 
according to the Order or Succeſſion of the Signs. | 


P 2 ASTRO. 
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To find 


the Sun's 
Ampli- 
tude and 
Aſcen- 
tional 
Differ- 
TNCE, 


Aſtrono- 
my by 
the Aſſi- 
milo. 


Aſtronomy 


Phe Geo- 


' metrical 


Proefien. 
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ASTRONOMY. ® Problem V and VI, 
20 (Ptolemaicł Sen... 


IN the Latitude of London, the roth Pay 
of May, Old Style; find the Sun's Ampli. 
tude and Aſcenſional Difference (3.) 


The PROPORTIONS. 
d. m. (75 
As Sine Comp. HN 51.30 9.794150 
To Radius PX I0.000000 
So Sine Comp, RN 69.48 9.538194 


To Sing Camp. RH 33:40 - 9.744044 


Therclore RA. is Ampl. 33 40 | 
As Radius 10.000000 
To Tang. HN 51.30 10.099395 
So Tang. Comp. RN 69.48 9. 565763 


To Sine Comp. RNH 27.30. 9.665158 © 


And RNA Aſcen. Differ. 27.30 ; 


By the Afimilo, which being rectified ac- 
cording to the given Latitude, and given 
Time ; as in the former Problems ; and the 
Sun being put to his proper Place, as therein 
directed; bring it down to the Horizon 


3) In Fig. i on the primitive Circle (now the Meridian of 


the Place lay 5 1 d. 3o m, from Chords) the Latitude of the 
Place or 1 of the Pole, from N to H, then by Spherical 
Geometry draw O O Parallel to the Equincctial at 20 d. 
12 m (the Declination found in Prob. 3) from it, to cut 
the Horizon in R, the Place of the Sun's Riſing and Setting, 
through NRS draw an oblique Circle, then is NR the 
Comp. of the Declination, wiz. 6g d. 48 m. and AR 
being the Comp. of RH, meaſure A R on half Tangents and 
it is 33 d. 40 m. the Amplitude required; and RNA being 
the Comp. of RNH, meaſure RNA from A to X onqchalt 
Tangents its 27 d. 30 m. the aſcenſional Piſſerence. 


P 2 on 


Fr WH on OY Reo. . bs 
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on the Eaſt ſide thereof, and count on the 
Horizon from the-Eaſt to the Sun, and it is 
13 d. 40 m. Northwards, the Suns Ampli- 


tude at his Riſing, and bring the Sun even 


with the Weſt-ſide of the Horizon; and be- 
tween the Weſt and the Sun, is 33 d. 40 m. 


his Amplitude at ſetting; for the Amplitude 
is the fame both at riſing and ſetting. Note, 
the Sun is brought to any Place required, 
by keeping him fixed at his proper Place, 
according to given Time, and by turning 
round the Armillary Sphere in the Aſimilb. 


Aſcenſional Difference, is the Difference 


between the Right and Oblique Aſcenſion, 
or Deſcenſion; or it is the Space of Time 


the Sun Riſeth or Setteth before, or after 


6 of Clock, and its Uſe will appear in the 
two following Problems, By 


ASTRONOMY. Problem VII and VIII. 
(Ptolemaic Syſtem.) 


IN the Latitude of London the 1oth Day 
of May, Old Style, find the oblique Aſcen- 


To find 
the ob- 
lique Aſ- 


cenfign - | 
and De- 


ſcenſion, 


ſion and Deſcenſion, the Sun's Riſing and the Sun's 


Setting, and the length of Day and Night. (4) 


Riſing 
and Set- 


, . ting. 
(4) In reducing Degrees and Miles into Hours and Mi- Of the 
nutes, divide them by 15, becauſe the Sun appears to move g Mop. 
1; Degrees every Hour; the Aſcenſional Difference in this 7%. 


Queſtion is 27 d. zo m. equal to of h. 50 m. 

= | h. m. 

15) 27.30. (1 59. 
15 


* * & __ » » . 
5 , - a * 

. N 

o 

* 
. » * 
8 *% 
= . 
” 
. 
. 
* 


And 


By Prob. 4. The right Abe is found to beg 

2 By Prob. 5. The Aſcen. Diff. found m be 4 - | 

N'ght. The Sum is the Deſtenſion 85. 
T he Difference is the Aſcenſion 30. 1. 


"I | * 2 
. N . R 2 a 7 * * 
« * , * . * v . * 
* 4 * "7 - a 
* < \ 


E. d. 


By Prob. 6. The Aſcen. Diff. is found to be 25. 1 


h. 
Being reduced into Time, is or. aſl 
06. 00 
Added to 6 o' Clock is Sun-ſetting TE 07.50 
Subſtracted from 6 is Sun-Riſing 04, 10s. 
The Time of Sun-ſetting doubled is the To 
Length of the Day ———. $ I 


Aſtrono- 


my Aare the 


The Time of Sun-Riſing doubled is the T 
Length of the Night $1 os 


By the A/imilo. Put the Sun to his pros To 
per Place as found in the former Problems ls, 
and bring it to the Meridian, and ſet the 
Hour Index to the upper 12 in the Hou WY To 
Circle ; then let the Index turn round with 
the Armillary Sphere, till the Sun be upon I i: 
the Eaſt- ſide of the Horizon, then will the 
Hour Index point 4 Hours, 10 Minutes, the te 
Time of Sun-Riſing; and then fee what W's 
Degree of the Equinoctial is cut by the Ho- d 
rizon, and it is 30 d. 18 m. the Sun's ob- 
lique Aſcenſion: Then turn round till the WI hf 
Sun be upon the Weſt-fide of the Horizon, Iſl de 


and 


The Lathes Aſtronomy. > 
mind theIndex will point to 7 Hours, 5o Min. 


ie Time of Setting, and the Degree of the 
" WE quinoCtial cut by the Horizon is 3 5d. 18m. 


— 


ie Sun's oblique Deſcenſion. 
hs TRONOMY. Problem IX and X. To fnd 
* (Prolemaic Syſtem.) | che Sun's 


IN the Latitude of London the 10th Day — 


of May, Old Style; find the Sun's Altitude — 4 
and Azimuth at the Hour of Six (5.) 


00 | 

Io The PROPORTIONS. 

* As Radius 10.000000 

* a d. m. 

ro Sine HAN 51.30 9.893544 

Ws Sine AS 20.12 9.538 194 

20 To Sine SM 15.40 9.4317 38 

The Altitude is 15.40 at 6 o' Clock. 
As Radius 10.000000 
To Sine Comp. HAN 51,30 9.794150 
80 Tang. AF 20.12 9.863763 


To Tang. AM 12.55 9.359913 


The Azimuth is 12.55 at 6 of Clock. 


(5) In Fig. 1. By Spherical Geometry, through f, where 
the Parallel of Declination cutteth the Axis, draw the ob- 
lique Circle ZFN to cut the Horizon in M, then HAN 1s 
equal to the Latitude given 51d. 30 m. and af 20 d. 12m. 
is the Declination found in Prob. 3. Then f m is meaſured 
on Chords when reduced to the primitive Circle from H to 
Yand is 15 d. 40 m. the Altitude at 6 o' clock and am on 
half Tangents and is 12 d. 55 m. the. Suns Azimuth from 
the Eaſt, - | 

By 


Altitude to the Latitude of the Place given, 
(sand in this Queſtion is London;) turm the 
armillary Sphere till the Index point to the 
given Hour, (and in this Queſtion is Six 
O Clock ;) move the i of Altitude 
till the graduated edge of it lie juſt over the 
Sun, and look what Degree, on the Qua- 
drant of Altitude, is againſt the Sun, and it 
is 15d. 40 m. the Sun's Altitude; and look 
what Degree of the Horizon is cut by the 
graduated edge of the Quadrant of Altitude, 
counted from the North, or South, and it is 
the Sun's Azimuth; or it may be counted 
from the Eaſt or Weſt. or from the neareſt 
of them; and in this Queſtion counted 
from the Eaſt, and is 12 d. 55 m. the Azi- 
muth; or 77 d. o5 m. from the North, at 
Six o Clock in the Morning, and 12 d. 55m. 
from the Weſt or 77 d. o5 m. from the 
North at Six o Clock in the Afterneon. 


Jo end. ASTRONOMY. Problem XI and XII 


the Sun's | ; | 
Altitude (Ptolemaic Syſtem.) 
and Hour | 


when be N the Latitude of London, the roth Day 


15 Eaft or | 1 
Welt, une of May, Old Style; find the Sun's Altitude 
che Hour and the Hour of the Day when he is Eaſt 


of the Day *. Weſt (6) The 


(6) In Fig. 1. By Spherical Geometry, through I, where 
the Parailei of Declination cutteth the prime wang 
ace 


* bin oY r — "HP | 
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The PROPORTIONS. 


d. m. | 
As Sine WAZ 51.39 9.893 544 
To Radius 1I1I0.0000O0O 
So Sine IK 20.12 9.538 194 
To Sine IA 26. 10 9.6446 50 
be Aide i 46. W ths 
Sun is Eaſt or Weſt. | 
As Radius | I10.000000 


To Tang. Comp. WAZ 51.30 9.900605 
- So Tangent IK 20.12 9.56 5763 


To Sine AK 17.00 9.466368 


And the Hour of the Day is 17d. oo m. 
when the Sun is Eaſt or Weſt, and the ſaid 
17d. oo m. reduced into Time is O15. 08 m. 

06 b. oom. 


8 


Place of the Sun when Eaſt or Weſt) draw the oblique 
Circle NIS to cut the Equinoctial in K, then WAZ is equal 
to the Latitude given 51d. 30 m. and IK is the Declination 
found in Prob. III. viz. 20d. 12 m. Then IA meaſured on 
half Tangents is the Altitude, and is 26d. 10 m. and AK 
meaſured on Tangents is the Hour of the Day when 
the Sun is Eaſt or Weſt, and is 17 d. oom reduced into 
Time (as ſhewn in Prob. VIII.) is 1 Hour and 8 Minutes; 


which added to, or ſubſtracted from fix Hours, gives the 


Hour of the Day required. 


b' And 


| 
; 


, is Weſt at Evening. 


De Ladies Aftronomp,” 
And added to bo Clock ſheweth? 4. 06 
the Sun is Eaſt at Morning. 2 07.09 


—— 


Subſtracted from 6,theweth the sun 04.52 


By the A/imils, the Machine, Index, 
Aftrono- and Quadrant of Altitude, being all rectiſied 


my by the 28 k 
Ma. = before,put the Quadrant of Altitude to the 


Eaſt Point upon the Horizon, bring the Sun 
to the faid Quadrant, which ſheweth the 
Sun's Altitude is 26d. 10 m. and the Index 
points to 7 Hours, 8 Minutes, the time of 
the Day in the Morning, and then move 
the Quadrant of Altitude to the Weſt Point 
of the Horizon, and bring the Sun to the 
ſaid Quadrant, which ſheweth the Sun's 
Altitude is 26 d. 10 m. the ſame as before, 
and the Index points to 4 Hours, 52 Mi- 
nutes, the Time of the Day in the After- 
noon. - 

In Prob. IX and X. the Sun's Altitude is 
15-d. om. and his Azimuth 12 d. 55 m. 
put the Sun to 15d. 40 m. on the Quadrant 
of Altitude, the Index will point to 60 
Clock, the Hour of the Day ; or put the 
Quadrant of Altitude to 12 d. 55 m. the 
Azimuth from Eaſt towards North, bring 
the Sun to the ſaid Quadrant, and the In- 
dex points to 6 O Clock the Hour, of the 
Day, the ſame as before; and ſo the Hour 
of the Day may be found at any time. 


\ 
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ASTRONOMY 


According to the 


(Copernican * 


ASTRONOMY. Problem I. 
(Copernican Syſtem.) 


given, move the reſpective Pole, (viz. b. 
the North Pole, if the Latitude given be Nor- 
thern ; the Sonth Pole, if the Latitude be 
Southern) above the Horizon, till there are 
ſo many Degrees of the Meridian between 
the ſaid Pole and the Horizon, as anſwer to 
the Latitude given : Thus the North Pole 
being elevated 5 1 Degrees and an half, the Ma- 
chine is rectified for the Latitud London. 


ASTRONOMY. Problem II. 
(Copernican Syſtem.) 


THE Day of the Month giyen to find the To find 
Earths Place in the Ecliptick ; ſeek the Day pr. ray 
of the Month, (in either the Julian or Gre-the clip 
gorian Account) placed in the Kalendar on tick. 
the upper ſide of the 3 ; right againſt 


T O rectify the Aſimilo to any Latitude To edit 


8. 


the Aſi- 


The Ladies frond 


it, and in the innermoſt Circle is * Sig 
and Degree the Sun appears to be in thi 
Day at Noon. l 

e. The 10th Day of May, in 
Julian, or 2oth, of the Gre or1an Accoull 
find the Sun's Place in the liptick, hig 
is the firſt Degree of Gemini ; or if 
count the Number of Days from Mar 
the 19th, to the 1oth of May given in 
Queſtion, makes 60 Days, and count 
Degrees from the beginning of Aries, is 
firſt of Gemini, and the oppoſite Point is th 
. firſt Degree of Sagittarius, "which is the 
Earth's Place in the Ecliptick required. (9 


ASTRONOMY. Problem III and * 
the (Copernican S Mem.) 


o find 
| 12 = IN the Latitude of Linden the 10 
Dorn Day of May, Old Style, find the Sun 's 
Right Declination and Right / Aſcenſion, (2) - . 
Aſcenſion, ' The 
2 (1) According to this Syſiem, the Earth,in its real motion 


is always in the point of the Ecliptick, oppoſite to that wheres 
in the Sun appears io be, as explain d in Partition III. a 
(2) In Fig with 60 from Chords, or go from Sinesg 
my e the Mmitive Circle 7 h + vp now the Ecliptick? 
”Y from K. its pole lay 23 d. 30 m. * half Tangents to Ni 
„ (for that is the diſtance between the North Pole and Pole of 
the Ecliptick) from Chords take 60 d. oo m. the Sun's Log 
gitude (viz. his Diſtance in the Ecliptick as found in Prob. I 
lay it from / to ©, and draw OK D, and at right Angle 
draw the Horizon, and by Spherical Geometry, draw the 
FauinoAtial and the Circle ND, the proper Meridian, % 
the Place of the Sun, and VN called the ſirſt Meridian, | 
and the Latitude of Londow being 51 d. 30 m. its Com 
is 38 d. 30 m. and the two Poles Diſtance is 23 d. 30 my 
added to 38 d. 30 m. is 62 d. opm. which ſet from K toward 


fa trom half J#hgeots, and 23 d. 30 m. ſubſtracted from 2 
20 . 


$5 


The 1 Lathes pr vein 


The PROPORTIONS. 
As Radius 10. oo 
d. m. 
o Sine Comp. „30.00 9. 937531 I 
o Sine Comp. : N 66.30 9.600700 


o Sine Comp, NO 20.12 
Vhich is NB the Reflection, and is 
equal to the Sun's Declination in the Pto- 
lemaic Syſtem. 

\s Radius 
o Sine = N 66.30 

o Tang. Comp. & © 30.30 N 


1 


o Tang, Ser * NO 57.48 10.2009 59 
ind 57 d. 48 m. is the Sun's right Aſcen- 


on from the neareſt 3 

By the Aſimilo, p 
rſt Degree of Saritia 8, its proper Place 
found in Problem II. and bring it to the 
erjdian, on which and ri he - over, the 
arth is 20 d. 12m, South, e Sun being 


d m. the Remainder is 15 d. oo m. which ſet from K to 


ze Circle, which is the Parallel of Latitude, and is called 
e Path of the Vertex, then is the Fig. or Sphere projected 
8 to the Lat tude of London ; then % O 30d. oom. 
the 

. 66d. 30 m. the Comp. of 23 d. 30 m. the diſtance of 
o Poles ; and if NB (being reduced to the primitive Circle, 
meaſured from H to L, is 20d. 12 m. the Declination 


T is 57 d. 40 m. tae Right Aſcenſion required, 


always 


133 


9-539231 


9.962398 


the Earth to the ae, 
my by the 


Aſfimilo, 


ards yy, the middle between theſe Marks is the Center of 
omp. of 60d. oom. the Sun's Longicy e, and > 
| 


quired, and % N © fo reduced and meaſured from yy 


\ 
* r at. libs. tht 


- — — 
3 *** un. 4 - 


we Sa a. 


— 
a 


trical Pro- NB 20d. 12m. is the Declination found in Prob. III. Then 
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always oppoſite to the Earth, he then muf 

be 20 d. 12 m. North, his Declenſion requi- 
red, and then look what Degree of the E. 

quinoctial is cut by the Meridian, and it i 

2 37d. 48 m. and as the Sun is oppoſite, they 

muſt be 180 d. oo m. aſunder; therefore 
ſubſtract 180 d. oo m. from 237 d. 48 m 

the Remainder is 57 d. 48 m. the Sun 

right Aſcenſion required. 


ASTRONOMY. Problem V and VI 
(Copernican Syſtem.) 


a — IN the Latitude of London, the 10th Day 
Ampli- of May, Old Style, find the Sun's Amplituds 
tuce and and Aſcenſional Difference. (3) | 
nal Diffe- 


Fence, The PROPORTIONS, 
d. m. 
As Sine NA 38.30 9.79415 
To Radius T0,000090 
So Sine NB 20.12 9.538194 


— 


by Sine BAN 33.40 9-744044 


A, * (3) In Fig. 2. the Side NA zod. 3 zm. is the Comp. of the 
7 Grome- Latitude, or the Diſtance of the Pole from the Vertex, and 


jeaion, the Angles BAN and.BNA (when reduced to the primitive 
' Circle, by Spherical Geometry) the former is 33 d. 40 m. the 
Amplitude meaſured by the Scale on Chords; the Latter 
27 d. 30 m. the Aſcenſional Difference; and likewiſe mul 
be meaſured by the Scale on Chords, as has been ſhewn in 

in the former Problem. 
| The 


The Ladies Aſtronomy. 
The Amplitude is 3 3d. 40. m from the 
Eaſt Northerly at Riſing, and from the Weſt 
Northerly at Setting is the like, 33 d. 40 m. 


As Radius 0 10. doo 
d m. 

To Tang. Comp. NA 38. 30 10. 299395 

So Tang. NB 20.12 9.565703 

To Sine Comp. BNA 27.30 9.665158 


The aſcenſional Difference is 27 d. 30 m. 
which is equal in Time to 1 h. 50 m. be- 
fore Six, his Riſing; and as much after Six, 
his Setting; becauſe its North Latitude, and - 
the Sun in a North Sign ; but contrary when 12 
one is North and the other South. | 
By the Afimilo, which being rectifſied ac- Afrono- * 
cording to the given Latitude, and given 225 | 
Time, as in the former Problems, and the 
Earth being put to its proper Place, as there- 
in directed, bring it down: to the Horizon dn 
the Eaſt ſide thereof, and count on the Ho- 
rizon from Eaſt to the Earth, and it is 33 d. 
40 m. Southwards; and as the Sun is al- 
ways oppoſite to the Earth, he muſt be 33 d. 
40 m. Northwards, and bring the Earth 
even with the Weſt ſide of the Horizon, 
and between the Weſt and the Earth is 3 zd. 
40 m. Southwards, therefore the Sun muſt 
be ſo much Northwards ; ſo that the Sun's - 
Amplitude is 33 d. 40 m. both at his Riſing 
and Setting. Note, The Earth is brought 
to any Place required, by keeping it fixed. 


to 
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to its proper. Place, and by turning round 
the Armillary Sphere. 8 
The aſcenſional Difference is the Differ 
ence between the right and oblique Aſcen- 
ſion or Deſcenſion. Its Uſe will appear in the 
next Problems. | 


ASTRONOMY. Problem VII and VIII 
(Copernican Syſtem.) 


To fd IN the Latitude of London, the Toth 


— 4 ac Day of May, Old Style; find the oblique 
cenfion Aſcenſion and Deſcenſion, the Sun's Rifing 
and De- and Setting, and the length of Day and 


cenſion, 


The Sun's Night. (4) 
Riſing and | 4 d. m. 
Setting. By Prob. 4. The right Aſcen. is found to be 57.48 


DE By Prob. 6. The Aſcen. Diff. found to be 27.30 


Night 


The Sum is the Deſcenſion $5.18 
The Difference is the Aſcenſton 20.18 


Of the (4) When Degrees and Miles are reduced to Hour 

Earths Mo.- and Minutes, divide by 15, becauſe the Earth move 

tion. 15 Degrees every Hour, the Aſcenfional Difference in 
this Queſtion is 27d. 30 m. equal to oi h. 50 m. 


15) 27, 30 (1.50 


= a C a C * - 9 . — 8 Md * K * 1 , as * p * 2 
* — - % ""_ * VL | mw 
, T | 9 1 e * 
* 
e * \ 


 - jb 
Rodale lai Time is 01.80 


Added to 6c. Clock is Sun Setting cy. 30 
Subſtracted from 60 cn ee 


The Time of Sun Suing doubled : 15. 40 
Lengya of the Day [Ns 
| The Time of Sun n debit i " 
hs Ws Night E. 


171 


1 . = . 
* ul » 6 n 


oper Place, 1 Wa in the former Fa 
tems, and bring it to the Meridian, and ſet M 


the Hour Index to the u pper 12, in the Hour 
Circle, then let the Index turn round with 
the Armillary Sphere, till the Earth be upon 
the Eaſt fide of the Horizon, then will the 
Hour Index point to 7 Hours 50 Minutes, 
the Time of Sun-ſetting (for when the Earth - 
12 upon the Horizon in the Eaſt, the Sun 
3 in the Weſt, at the fame 
1 ain t n ſce what Degree of the Equi- | 
noctial is cut by the Horizon, and it is 265 d. 
18 m. and 1 they muſt 
be 180 d. 00 m. aſunder, therefore ſuhſtract 
180 d. oo m. from 265 d. 18 m. the Re- 
mainder an Waun 

on 


To find 
the Sun's 
Altitude 
and Azi- 
muth at 
Six o 
Clock. 


22 
Geo- 

metrical 
Proje&ion. 


0b x FR LIEN ons. 


* wr * 


The. ——— 


don; then turn round till the Earth be 
upon the Weſt ſide of the Horizon, and 
the Index will point to 4 Hours 10 Mi- 
nutes, the Time of Sun-rifing (for when the 


Earth riſes upon the Horizon 1 in the Weſt, 
the Sun appears to us to riſe in the Eaſt, at 


the fame time) and then is 2 10 d. 18 m. cut 
by the Horizon, from which ſubſtract 1 80 d. 
oom. and the Remainder 3zod. 18m. is the | 
Sun 8 Aſcenſion. 29, 1 


_— ONOMY. Problem IX and X. 
on 0 Copernican Sem.) | 


2 I N A Latitude of London, the oY” Day 


of May, Old Style, find the Sun's Altitude 
de Azimuth at 7 Hour of Six, ( 9 — 


t 


"Þ 1 


A Rains 25 

r Ho frank Man:! 
0 Sine Gltnp. NC 38.30 9. 893544 
80 Sine AHN No * is 9.538 194 


© (3) 3 Fig. 2 ; thro N, 150 A, the Point where the Ho. 
rizon interſects the Equinoctial, draw a great Circle to cut 
rhe Parallel of Latitade 97 10 then thro © and Con 
t Cirele @ CD (both by ſpherical Geometry ;) and then 
B'S; Side N.C,389. — is the Complement of the Latitude, 
NG 694. 48m: is the Complement of the Declination found 
by Prob. III. and the Complement of the Side CO Cx, reduced 


10. 000000 


dd the primitive Circle, is meaſured by the Scale on Chords, 


and'js't $ d. 40 m. the Sun's Altitude at the hour of fix, 
the Angle N C ©, being alſo reduced, is meaſured by the 


Scale on Chords, and is 12 d. 55 m. the Sun's Azimuth, | 
from Eaſt or Welt. wg T 


. To Sine Comp. CO 15.40 9.431738 

f Ener eee 

. The Sun's Altitude is 1 5:40, at the hour 6, 

: As Radius 10. 000000 

n To Sine NC 38.30 9.794150, „ 

. So Tangent N 69.48. 2.888252 N 

To Tang. Com. NO 12.35 9.3593 

'4 The Azimuth is —&  12.55.fromthe Eaſt 
at 6 in the Morning, but from Welt at 6 in the | 
Afternoon, Hod 

By the Aſimilo, the Machine and Hour — 
Index being rectified (as before directed) in- 


ſtead of the Quadrant of Altitude ſcrew the 
Semi-Circle, called the Circle of Poſition, in 
the Zenith ; then turn the Armillary Sphere 


The, Ladies. Ad. 
* m | 


Aſfmile. 


till the Index point tothe given Hour; which 


in this Queſtion is 6 O Clock, and move the 

Semi-Circle till it lye juſt over the Earth; 
look what Degree of the Semi-Circle is 
againſt the Earth, and it is 15 d. 40 m. the 
_ Earth's Depreſſion; and as the Sun is always 
oppoſite to the Earth, he muſt appear to b 


quired. And look what Degree of the Ho- 


from the South, the Sun being oppoſite, his 


, 


or 77 d. oꝶ m. from the North, at 6 Clock 


' Weſt, or 77 d. og m. from the North, at 
6 o Clock in the Afternoon: 8 


elevated 15 d. 40 m. the Sun's Altitude re- | 


rizon is cut by the Semi-Circle, and it is 


12 d. 55 m. from the Weſt, or 75 d. og m. 
Azimuth muſt be 12 d. 55m. from the Eaſt, 
in the Morning; and 12 d. 55 m. from the 


R2 * ASTRO-. 
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ASTRONOMY. Prob. x1 ond xU 
| e (Mpernitan Syfem.) 

"fe IN the Latitude of London, * i 
Atiende Day of May, Old $ 177 find the Sun's Al- 


and Hour titude, and Hour of my when he is Eaſt 
=” or Weſt. (6) 


The os 


| * 
As Sine Comp. N d 5 9.893544 
To Radius | 10.000000 


So Sine Comp. ON 69.48 9. 538194 


To Sine Comp. Od 26.10 9.644650 
The Sun's Altitude is 26.10 whenhe ap- 


pears to be Eaſt or Weſt, | 
As Radius BY  10.,000000 
To Tang, Nd 38.30 9:900605 


So, Tang. Comp. ON 69.48 9.565763 
To Sine Comp. o 17.00 | 9.466365 


(6) In Fig. 2. thr 
ach the Path of the Vertex, at , 4 bony 
draw a great Circle tocut @ at right es, 

e- Spherical Geometry) and then the Side Nd, 38 d. 30 1 
4 "the Comp. — and ON 69d. 48m. Comp. Declination 
found by Prob. III. and the Complement of the Side OA is 
d x, reduced to the primitive Circle, is meaſured by the Scale 
on Chords, and is. 26d. 10 m. the Sun's Altitude, when he 
appears Eaſt orWeſt ; the Angle ON d being alſo reduced to 
| _ the primitive Circle, and — by the Scale on Chords, 


is 17d, oom. and is equal to one Hour eight Minutes, which 


added to or ſubſtra cted from fix o' clock, ſheweth the hour 
of the N when * Weſt. The 


[ 


© 8 great Cirele juſt to 


E. g. S DSS Rg s- x x 


82 


- * . l - * a ha * * . 
: * 
© 2 w $ 
OY 
4 - — 


| 


| | d. m. CES 
I The Hour of he the is 17 00 when the 
Sun appears to be Eaſt or Weſt, and 17 00 redu- 


ced to Time is . . 01h, 08m. 
pI 1-4-4 „ 


1 I 


Added to 6 of Clock, ſheweth' * - 04.08 
Sun is Eaſt at Morning —— 
Subſtracted from 6, ſheweth the Sun 


is Weſt at Evening —— 85 * 52 


By the Aſimilo, the Machine Index and 
Semi- Circle ing all recti ted as before, Ne 
8 to the Weſt Point upon the Ho- — 
2 the Earth to the faid Semi- 2 
Cirdle, which ſheweth the Earth's Depreſſion 
is 26d. 10m. and as the Sun is always op- 
polite to the Earth, he muſt appear to be 
elevated 26 d. 10 m. the Sun's Atitude re- 
quired, and the Index points to 7 Hours 8 
Minutes, the Time of the Day in the Morn- 
ing; than wane the Saber the Eaſt - 
Point of the Horizon, and bring the Earth 
to the faid Semi-Circle, which ſheweth the 
Earth's Depreſſion is 26 d. 10 m. equal to 
the Sun's Altitude as before, and the Index 
points to 4 Hours, 52 Minutes the Time of 
the Day in the Afternoon. 


In Prob. IX. and X. The Sun's Altitude is 
15 d. 40 m. his Azimuth is 12 d. 55m. age 


"The Lats lay. 

Eaſt Northward (as the Earths Depreſſion i 
always equal to the Sun's Elevation) put the 
14 Earth to 15 d. 40 m. on the 'Semi-Circle 

and the * points to 6 O Clock, the Time 
of the Day; or put the Semi-Circle to 12d 

5m. from the Eaſt Southward, bring the 

arth to the faid Semi-Circle, the Inde 
points to 6 O Clock, the Time of the N 
the ſame as before. 


And fo the Hour of the Day may be Foun 
at any Time. 


I have ſolved the more uſeful Problem 
of Aſtronomy, and ſhewn the Proportions 
ron and the Demonſtrations, by the 

 Afemiho, according to both the Prolemaic 

and the Copernican' Syſtems ; and find they 


exactly agree, as appears by the ſeveral Ex- 
-amples. I will next, ſhew how to find 


the Variation of the Magnetical Compaſ 


and the Latitude by Obſervation ; and de 
0 monſtrate them by the An i, and then 
conclude, - wh 

The Variation of the Compaſs, what it i; 
Fs to findit, and how to rectify the Me. 
riner's Compaſs thereby. © 
Variation of the Compaſs i is an Arch df 
the Horizon contained between the Meridian 
of the Place, and the magnetical Meridian; 
it is either Eaſt or _ and never exceed 
90 Degrees. Z 
"Eaſt Variation, is when the North-pan 
of the Magnetical Meridian lieth to the _ 
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n i ard of the North part of the Meridian of 


wle the Place; cut it to the Weſtward, then it is 


cel ied Weſt-Variation. 
ms Magnetical Meridian, is a great Circle 
2d paſing through the Magnetical Poles, 


tel (near the Poles, of; the World), to when 
al Meridian the Compaſs (if not otherwiſe hin- 


ch hath Reße rtr 
2 | Magnetical Amplitude, 8 a. Arch of 
uo the Horizon, contained between the Sun (at 


ge 


his Riſing or ſetting) and the Eaſt, or Weſt-  * 


points of the Cempaſs; or it.is the apparent 
oo Riſing or Setting of the, Sun, from 1 Eaſt 


"A or Weſt points of the Compaſs z and is 


de bund by obſerving the Sun, either at his 
"WI Riſing or Setting, byan Amplitude-Compak. 
vl True Amplitude in an Arch of the Hori- 
2on, contained between the Sun and either 
00 the Faſt or Weſt point of the Horizon 3 
and is found by Problem V. of Aſtronomy. 


ed, is the Variation. f 


South; their Difference is the Variation: 
_ one North, the other South, their Sum is 
The Amplitudes (before your face) from 
E if the true Amplitude be to the right 

nd of the Magnetical, the W 


If the two aforeſaid Amplitude agrees ; 
that is, the magnetical and true Amplitude, 
(which is ſeldom) there is no Variation ; but | 
if they differ, their Difference rightly count= 


The Amplitudes both North or both 
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Eaſt; but if 10the kn hand, hen the Vari 
tion is Weſt. | 


E XA NP EE 25 oY 


. IN the Latitude of EP the coll 


* tion of the May, Old” Style, 17 34. according to the 


Compaſs. Mariner's Compaſs, the Sun appears to ni 
| . from the Eaſt towards tie 
Neth ; find the Variation. 9 


By Prob V. The true Amp due 
7 und to be fem. toW.andN. 3348 

By the Compaſs, the ap ppatent Am-2 1 
pliende 3 is from E. to W. and N. 2 7. 

Their Difference is the Variation, 16: 
VIS, wa — 


— 


Tofind By Fa apy (i) The TAY being 


the Vari- 


ation by Prepared and rectifed, as formerly directed, 


the 4/i- according to the given Latitude * Time, 
mis: ſcrew either the 1 .. of Altitude, of 
the — __ 2 and move it 

till the gradua ge of it be ſt 33d. 

2 m. the true Amplitude; . 

un (being in his pro Place) to ĩt, for that 

is the Place of his Riſing: Then cauſe the 


(1) The Center of that Compaſs which Yepreſants the 
Mariner's Compaſs, is always ſcrewed to the Zenith; but is 


ſo contrived, as that it may be turned round as required, and 


| ſhews the Variation of the Compaſs. 


North- 


The Ladies Aſtronomy. 
North Point of the Mariner's Compaſs, to 
point to the North-Pole; that is, lay it even 
with the graduated Edge of the large Meri- 
dian ; then the graduated Edge of the Qua- 
drant of Altitude, ſheweth the true Ampli- 
tude; and turn the Mariner's Compaſs til! 
17 d. 40 m. the apparent Amplitude, be 
even with the graduated Edge of the Qua- 
drant of Altitude; then will the North 
Point of the Mariner's Compaſs be moved 

16 d. oo m, from the graduated Edge of the 
Meridian towards the Weſt: Therefore the 
Variation of the Mariner's Compaſs muſt be 

16 d. oo m. Weſterly. | 


S > > S FFA 


EXAMPLE II. 


IN this Example the true Ampli- d. m. To find 


tude is found to bee 18.00 the Varia- 
tion of the 


From the Weſt, Northerly, and? C a 

the Magnetical is Free 
From the Weſt, Southerly, at Sun- Setting, 

find the Variation. 


oO R N n F Poo 


d. m. 
The true Amplitude is found to be 
from W. toward N. ; 19.00 
The Magnetical Amplitude is 2 a 
from W. toward 8. * 
Their Sum is the Variation, viz. 
Eaſterly. 5 . 
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To find 
the Vari- 
ation by 
the i- 


mils. 


Of be 


Vartation. 
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By the Aſimilo. (2) The Machine beit 
recti hed as before, move the Quadrant 
Altitude. to 18 d. oo m. from Weſt toward 
North, the true Amplitude, and bring the 
Sun thereto, for that is the Place A his 
Setting ; then let the North Point of 


Mariner's Compaſs point to the North Pole 


as before directed; then the Quadrant of Al 
titude ſheweth the true Amplitude 1 * 
oo m. and turn the ert 8 Compaſs i till 
10 d. oo m. the magnetical, or ap 
Amplitude, be even with the * E 2 
of the Quadrant of Altitude; then will the 
North Point of the We s Compaſs be 
moved 28 d. oo m. from the Meridian to- 
wards the Eaſt; therefore 'the Variation of 
the Mariner's Compaſs muſt be 28 d. oo m. 
Eafterly. 


Of an Ob- Of an Obſervation, either of Sun or Star, 


bete what it is; how, or with what, and when it 
Sun or 


Star. 


it is taken, and finding the Latitude there- 
by. 

An Obſcrvation is the findingeither the Sun's 
or Stars Meridian Altitude, at Sea, with a 
Quadrant, or with a Croſs-Staff. Meridian 


(2) The Variation may be found by an Azimuth as well as 
as by an Amplitude; but the Amplitude is generally uſed by 
Aitronomers, when either the Azimuth, or Amplitude 
is known or found by Prob. V. and X. and Latitude of 
the Place, and the Sun's Declination, known or fou 
by the former Problems of Aſtronemy; then by theſe Rules, 
the Variation of the Mariner's Compaſs may be found exacily, 
and the Compatls accordingly reClihed thereby. 

| . Altitude, 


i 
d 
- 
$ 
e 
© 
| 
| 
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Altitude, is the Height above the Horizon 
of the Sun, or Star, they being upon the 
Meridian of the Place of Oblredos, and 
that the Sun is every Day at Noon, but 
the Stars at different Times, according to the 
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differing of their ſeveral right Aſcenſions 5 


from the Sun's right Aſcenſion. 

The Meridian Altitude and Declination of 
one Kind; that is, both North, or both 
South; the Difference of the Zenith Diſ- 
tance, and the Declination is the Latitude 
required. 


Note. When the Declination is greater 
than the Zenith Diſtance, the Latitude is of 
the fame Name ; but if leſs, contrary to the 
Declination. 

The Meridian Altitude and Declination of 
contrary Names ; that is, one North, the 
the other South : The Sum of the Zenith 
Diftance, and the Declination is the Lati- 
tude required, of the ſame Name with the 
Declination. 

By Meridian Altitude South, I view, the 
Object obſerved. is to the S6uthward of the 
Obſerver; and when North, then to the 
Northward. 0 

By Zenith Diſtance, 1 mean, the Com- 
pliment of the Meridian Altitude of the 
Object obſerved. 

The Elevation of the Pole is always equal 
to the Latitude of the Place; as demonſtra- 
ted in the former Partitions. bes: 

8 2 _— X A M. 
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EXAMPLE I. 
To find ON the 1oth of May, Old Style, 1734, 


the Lati- 


tude by an 


the Snn's Meridian Altitude appears to be 


Obſervati- 82 d. 48 m. North; find the Latitude of 


ot the Sun. 


The Complement of 28 d. o/ 12. North 


To work 
an Oblcr- 


. vation by 


the 4/7- 
milo. 


the Place of Obſervation. | 


d. m. 
By Prob. III. The Sun's 2 20.14 nat 


clination is found to be 


48m. is the Zenith Diſtance > 


Their Difference is the Lati- 2 13.00. North 


tude required | 
And by theſe. Rules the Latitude of any 


Place may be found, cither by an Obſervation 
of the Sun, or an Obſervation of a Star. 


By the A/imilo, the Machine being pre- 
pared and reCtified, and the Sun in his proper 
Place, as formerly directed; bring it to the 
Meridian, and the Sun beingeven with 20 d. 
12m his Declination North, then move the Me- 
ridian till 82d. 48 m. the Meridian Altitude, 
be contained between the North Point of 
the Horizon and the Sun, and look how 
much the North Pole is elevated above the 
Horizon, and it is 13 d. oo m. therefore 


the Latitude required muſt be 13 d. oo m. 


found by the Aſimilh. 


North, and is the Latitude of Barbadbes; 
and fo may the Latitude of any Place be 


E X A M- 


* 
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EXAMPLE II. 


On the roth Day of May, Old Style, To find 


1734. the Sun's Meridian Altitude a 3 


rs to be 60d. 12 m. South, find the Obſervati- 
Latitude of the Place of Obſer vation. _ the 
d. m. 
By Prob. III. the Sun's De- 26:14 266 


clination is found to be 
The Complement of 60 d. 

12 m. is the Zenith Diſt. $ 29.48. South, 
Their Sum isthe Latitude 

required, : 50.00, North. 


By the Aſimilb, the Machine being pre- To work 
pared as before, bring the Sun to 20 d. 12 m. den by 
on the Meridian, the Sun's Declination ; and the A. 
move the faid Meridian till 60 d. 12 m. the . 
Meridian Altitude, be contained between the 

South Point of the Horizon, and the Sun, 

and look how much the North-Pole is ele- 

vated above the Horizon and it is 50 d. oo m. 
therefore the Latitude of the Place required 

muſt be co d. oo m. North; and is the 


Latitude of the Lizard in Great Britain. 
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APPENDIX 


Concerning the 


Copernican Syſtem 


PLANETS 


\ S to this Part of the Aſimilb it Concern- 


will be cafily ' underſtood, being C 

no other thin a familiar Repre- as $yc. 
ſentation of the Proportion of the Sun's tem ofthe 
and the Planets Bodies; as alſo of the 
mean Diſtances of thoſe Planets from the 
Sun. If the Sun therefore be ſuppoſed two 
Feet, or 24 Inches in Diameter, Saturns 
Body will be about 2 Inches, his Ring 4+, 
Fupiter 2 5, the Earth and 7 enus about 2, 
Mars and Mercury 1 3 4 io, and. the | 
Moon's about , of an Inch, Globes of 
which Diameter will therefore truly re 7 
ſent thoſe Planets. Now the Peric of 

| C e 


a 52 APPENDIX. | 

_ n the Earth and Moon about the Sun is one 

| | Year; the Period of Saturn and his 5 Moong, 

b almoſt 30; of Fupiter, and his 4 Moons, 

almoft 12; of Mart, almoſt 2; of Fes, 
about 8 Months; and of Mercury about 7 
Months; as is the Period of the Moon 
about the Earth one Month. 
The proportionable Diſtances of theſe 
Planets is here exhibited to the Eye, as in 
Fig. 1 and 2, next after the. Index in this 
Book; and are alſo given in Mr. Whi/tor's 
Solar Syſtem, which is a full Explication of 
this Part of Aſtronomy. . 

In order therefore to give the Reader ſome 

diſtinct Notion of this Syſtem by the Aſimi- 
lo, take the Armillary Sphere out of the Ho- 
rizon, and put the ſtrong Style into the cen- 
tral Hole at the Bottom. On the Top of 
which Style place the ſeveral wooden Suppor- 
ters of the ſeveral primary Planets, which 
hath the ſeveral Planets properly placed upon 
them, to move about the Center of the Ho- 

*rizon, which now repreſents the Plain of the 
Ecliptick ; then place a gilded Ball on the 
Top of the Style, to repreſent the Sun, the 
inclining Plain : repreſents the Orbit of 
the Moon, - inclined to the Plain of the 
Ecliptick, about the Earth; and the 
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Moon on the Top of a Wire on the 
| ſhort Supporter, may be moved round the 
Earth in every Poſition of the Nodes of this 

Orbit, in order to repreſent the Eclipſes of the 

Sun and Moon, when the Nodes are in ot 
near 
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near the Conjunction and Oppoſition; and 


the Reaſon why thoſe Eclipſes cannot hap- 
pen in any other Poſition of the Nodes; for 
the Moon generally goes above or below the 
Sun's Disk, or the Earth's Shadow, and ſo 


but ſeldom affords any Eclipſe either ofthe Sun 


or Moon, | 


And if the Sun be put on the Earth'sOf the 
Place, andthe Earth and Moon along with it once of 


be put on the Sun's Place, then the Machine 
will repreſent: the Ptolemaic Sy/kem. When 


you have a Mind to repreſent the Motion of 


Comets, take the Planets away, and put the 
Wire of the Comet fo, that both its Focus 
may be in the Sun's Center, and its Plain 
elevated above, and depreſs'd below, that of the 
Ecliptick in the Angle of 5 Degrees here 
given. On the Wire is a Ball for the Comet's 
Body, with Hairs oppoſite to the Sun for its 
Tail; and move it up and down the Wire. 
This ſhews the Motion of the Comet, A. D. 
1680, and ſerves for an Example: The reſt 


of thoſe Comets are deſcribed on the Solar 


Syſtem... __ | 

As for the Seaſons of the Year, &c. they 
are fully demonſtrated by the Afimzlo, in 
Partition 2 and 3; but the ſeveral Seaſons are 


likewiſe repreſented by a ſmall Globe, with 


its ſeveral Circles, on an Axis that is longer 


than the Globe; and that Axis put into Holes 


bored parallel to one another, and in an 


Angle of 66 Degrees and a half, at the out- | 
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fide of the Ecliptick in four Points, Aries, 
Cancer, Libra, and Capricorn, and a Cans; 

dle repreſenting the Sun at the Center; the 
Limit of whoſe light Hemiſphere will cut the 
Parallels to the Equator equally in Aries 
and Libra, and moſt unequally in Cancer 
and Capricorn; which will ſhew the greater 
Length of the Days in re and . 
nes in Winter. * 
The Sokar: 714 | 
Syltemex- - This may ſuftice to e the Reader 2 
8 Taſte of true Affe as to the Syſtem of 
„ib, the Planets and Comets, and prepare the 
Way for the better underſtanding of Mr. 
M biſiun's Solar Syſtem, which ought alas 
to . along with this _ 
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The following Errors were committed by 


SHED&ES 


reaſon f 
the great Diſtance of the Author. 


ERRATA. 


Age 17, I. 18. for , read B. p 23. L 14, for Opi- 
nions, 7. Opinion. p. 23. 4.4. in Notation, for trigid, 
7. Frigid. p. 26. J. 4. in Margin, for Trietitious, r. Ficti- 
tious. p. 47. ba for Sun, . Sum. p. 59. J. 6. 
to the, 7. to that. p. 97. J. 7. for 757 r. 754 P. 99» 
J. 4. for Sun, . Sum. p. 100, J. 13, for 504, . 540. 
p. 103, J. 9, for Dat, r. Day. p. 106, J. 15, remon- 
ſtrate, r. and demonſtrate, ditto, p. 106, J. 22, for 2628. 
r. 2688. p. 107, Fi I, for NW by W. r. SWbyW. 
p. 107, J. 12, 2 by W. r. SW by W. p. 10%, J 7. 
in Notation, for to B, $4 LB. p. ditto, of 2 og $018, 
r. 3878. p. 109, Fi 2, for O, r. D. ditto, for 


SWW, . SW half fg. ditto, for NWW, = SW byW. 
p. ditto, J. 8. in Notation, for to C, r. LC. p. ditto, 1. 9. 
for Lat. 7. Cut. p. 109, J. 12, for Sine, r. Sine Comp. 
P. 110, /. 3, for SW half S. -. SW half W. p. 111. _— 
for I. v. L. — Hen Nat. thoald be f 


byy 


. dit, f, d 
„ n ct a An 
3 p. 121, 4. 21, for place, 5. placed, p. 122, 
2, in Margin dle the. p. 123, J. 4, for to, . fo, p.123, 
. 8. for the, r. to. p. 123, 4.8, for cac, r. bac. p. 123, 
2 for a c, r. a b. p. 127, J. 3, for 35.18. r. 85.18. 

1 4. th Motion ther +; "ated jo" py bee in No- 
tation. for * 35. PF. 38. 22 1 f 137, J. for Aſcenſion, 
otation COC X, r. bo is bx. 
1 rtions, for c, r. 
140, J. 6. in Notation for OA, 51. p. 143, J. 2, 
for cut it, 7. but if. . 144, J. 10 & 12, for toW and N. 
r. toward N. p. 148, J. 7. for 28. 7. 82, 
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